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"@ Health and air conditioning is the 
T theme of the current issue of “Air Con- 
iditioning Trends,” issued by the 
© Keeney Publishing Co., publisher of 
)Heatinc, Piernc anp AiR COonpITION- 
"anc. Among its features are an inter- 
) view with Dr. W. J. McConnell, as- 
sistant medical director of the Metro- 
_ politan Life Insurance Co., on the 
studies the company has made in their 
air conditioned office building; a story 
) on the health benefits of air condition- 
' jing reported by the Philadelphia Elec- 
tric Co.; an interview with Dr. C. A. 
Mills, who has done a great deal of 
work on the effect of climate and be- 
lieves a better understanding of this 
effect is needed to study the health 
value of air conditioning. . . . One of 
the first attempts on the part of a 
» department store to evaluate the bene- 
fits of air conditioning upon the health 
and efficiency of its employees is be- 
ing undertaken by R. H. Macy & Co., 
New York City, “Trends” announces. 
... Copies of “Trends” are available 
by request on business letterhead. .. . 
In the first report of the committee 
established by the American Medical 
Association to study air conditioning 
(entitled “Physical and Physiologic 
Principles of Air Conditioning,” by 
C. P. Yaglou) the basic physical and 
physiologic principles involved are 
evaluated and it is pointed out where 
data are inadequate and where research 
is urgently needed. The report, which 
has been published in the Journal of 
the Association, discusses in detail the 
need for air conditioning, the bases of 
comfort, and gives references to 55 
papers and reports on the subject. 


B Installed cost of equipment sold by 
members of the Air Conditioning Man- 


ufacturers’ Association in the first five’ 


months of 1937 exceeded the total for 
all 1936, being $50,131,360 as compared 
to $49,942,301 last year, William B. 
Henderson, executive vice-president, 
announced recently. . . . Every month 
feported this year has broken ll 
records of previous years. . . . Air 
conditioning installations in Chicago 
during the first six months this year 
established a new high record, the 
Commonwealth Edison Co. reports, 
the number of jobs totaling 341 com- 
pared with 245 in the corresponding 
Period last year, an increase of 39 per 
cent. The 1937 jobs aggregate 9742 
hp compared with 5,810 hp the first 
six months of 1936, an increase of 68 
per cent. 
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i B Air conditioning of hotels will reach 
Rew heights this year, with cities in 
‘. Wide], separated sections in the United 
¥ States reporting unprecedented im- 


~ 


| Provemment programs, according to 
> William B. Henderson, executive vice 


a 


iq President of the Air Conditioning 


Fhe Editors. Page 


Manufacturers’ Association. . . . 1,000 
of the 16,000 U. S. hotels already are 
air conditioned throughout, or in part, 
he says. ... Even when air condition- 
ing of an entire hotel is deferred, the 
ease with which part of the structure 
can be air conditioned quickly creates 
improved service and comfort for the 
guest, Mr. Henderson points out. An 
Omaha hotel conditioned its first floor 
of guest rooms, thereby increasing 
their rentability by making it possible 
to keep windows closed to exclude 
street noises. The air conditioning of 
the top floor of an Alabama hotel con- 
verted undesirable rooms under the 
roof to the most popular 
ing to the Carrier Corp., following air 
conditioning and interior renovation of 
some of the public rooms of a Syracuse 
hotel the food and beverage business 
increased 200 per cent... . The May- 
fair and Lennox hotels in St. Louis, 
which have recently been air condi- 
tioned at a cost of $200,000, have been 
making some studies on the import- 
ance of conditioned hotel accommo- 
dations for salesmen. Here is what they 
found from a questionnaire sent to 
sales managers of a number of large 
firms. .. . 85 per cent felt that sales- 
men’s efficiency was increased by a 
night spent in an air conditioned room. 
64 per cent believed that if air 
conditioned rooms were available in 
warm cities, salesmen would do a bet- 
ter job, would be less likely to hurry 
out of town without making adequate 
calls. 63 per cent believed that 
sales were increased when salesmen 
had air conditioned hotel facilities in 
which to entertain clients. .. . 45 per 
cent of the firms questioned said their 
salesmen were urged to take advantage 
of air conditioned hotel rooms when 
available. . . . For further information 
on the advantages of hotel air condi- 
tioning see the February issue of “Air 
Conditioning Trends,” issued by the 
publisher of Heatinc, Prernc anp Arr 
CONDITIONING. 


@ Atmospheric Pollution—The air con- 
ditioning units used in some office 
buildings reduce the concentration of 
sulphur dioxide in them to less than 
40 per cent of what it is without the 
units in operation, it was found in an 
investigation of atmospheric pollution 
in Chicago reported recently by Frank 
A. Chambers, A. D. Singh, and I. A. 
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Deutch. On the 12th floor of a Loop 
office building 0.14 p.p.m. of SO: was 
found. With an air conditioner on for 
15 minutes before starting the test, the 
concentration dropped to 0.06 p.p.m. 


@ New Plant—The former Franklin 
plant, of a million and a quarter square 
feet, taken over recently for taxes by 
the City of Syracuse, was bid in at 
public auction last month for Carrier 
Corp. It is expected that 80 per cent 
of the administrative and productive 
operations of the air conditioning com- 
pany will be shifted to Syracuse within 
one year. 


@ In a survey conducted by Nash-Kel 
vinator Corp. in which business men 
were asked to put a dollar-and-cents 
value on the comfort and health values 
received through the air conditioning 
of their homies and offices, it has been 
estimated that air conditioning is worth 
more than it costs by at least 1000 per 
cent. According to J. K. Knighton 
who supervised the study, the esti- 
mates were several times higher than 
industry experts had expected ... Ac- 
cording to a report on air conditioning 
and respiratory affections by Prof. F. 
H. Hodgson of the Roosevelt Hospital, 
New York City, victims of hay fever 
and other respiratory ills “are assured 
of a high degree of benefit from air 
conditioning.” ... In a test conducted 
in a pollen impregnated room, 7 hours 
of using a portable air conditioner re- 
sulted in a reduction in 99 per cent of 
the pollen and 98 per cent of visible 
dust. Copies of the report have been 
made available by the Carrier Corp. 


@ Dedicated to the story of electric 
power in the “world of tomorrow” will 
be General Electric’s building at the 
New York World’s Fair in 1939. . 
A contract for some 68,000 sq ft of ex- 
hibit space was recently signed by 
G. E. General Electric has an- 
nounced an extensive éducational pro- 
gram in air conditioning designed to at- 
tract young men into the industry. 
... The program, to be sponsored by 
the company itself, is to be worked out 
through its distributors in the field and 
will be open primarily to graduates of 
colleges, technical schools and high 
schools who want to establish them- 
selves in the industry. 
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PLAY SAFE! 
Specify Carrier Unit Heaters 


@ Thousands of Carrier Un:t Heaters installed 10, 12, even 15 years 
ago, are still on the job—operating as efficiently and as economically 
as the day they were made. And here's the reason: Carrier Con- 
struction. For example, every Carrier Unit Heater, regardless of size 
or style, employs the return bend coil construction which eliminates 
strains due to expansion and contract‘on, and makes leaking vir- 
tually impossible. Every Carrier coil is non-ferrous, cannot rust— 
and all connections are brazed—never screwed. The Corr'er coil is 
specifically a heating coil—not a modified auto rad‘ator. 


Look farther and you'll find many other reasons why Carrier Unit 
Heaters are giving trouble-free service in thousands of the world’s 
industries. Fans, for example, designed to reduce required horse- 
power as much as 50%. Assemblies so balanced that vibration and 
noise are reduced to the smallest practical value. Countless small 
details that keep repair and replacement costs down. You can 
depend on Carrier Unit Heaters. 


Get the complete facts about Carrier Unit Heaters today—the sizes 
and styles available. And take advantage too, of Carrier's heating 
experience in 99 countries of the world, in structures of every con- 
ceivable size and shape, to solve your heating problems. There's no 
obligation, of course. 





CARRIER CORPORATION, Desk 803 
850 Frelinghuysen Avenue, Newark, N. J. 
Send me literature on Kroy Unit Heaters; 
Diffusers. 
Name 
Company 
Address 
City 
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CLOSE-UP of the 
Kroy Unit, styled 
for appearance as 
well as utility. 
Coils are non-fer- 
rous, and so con- 
structed that strains 
due to expansion 
and contraction are 
eliminated. Guaran- 
teed to withstand 
operating pressures 
of 200 lbs. per sq. in. 
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FLEXIBLE! Carrier Heat Diffusers can be 
floor mounted, or suspended from ceiling or 
girders. Easily moved to new locations. New 
fan design saves power—as much as 50%. 
Quiet—free from vibration. 
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THE HEATING PUMP WITH 
CERTIFIED PERFORMANCE 


A Jennings Return Line Vacuum Heating Pump may be 
installed with the absolute assurance that it is of the proper 
capacity to keep your heating system at top-notch efficiency. 


For the actual working capacity of your Jennings Pump 
is determined by careful tests under working conditions, and 
with the actual motor that goes on your job, regardless of 
current characteristics. Every Jennings Pump has to deliver 
full rated capacity of air and water simultaneously before it 
is released. 

The Jennings Heating Pump has everything in the way of 
safety, convenience, and real dollar saving economy that 
years of experience as leading heating pump manufacturers = 
have enabled us to put into it. Quality is backed by an un- . 
challenged reputation, and satisfactory performance is assured =” 
by a nation-wide network of Sales and Service offices. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U.S.A. 
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Control of Heating Fuel Costs 


HEN the coal bill or steam bill is received it 

must be inspected to decide whether or not the 

current consumption of these commodities is 
satisfactory. Since most of the bill represents consumption 
for heating purposes, which varies from month to 
month, it is difficult to find the standard with which the 
consumption for the various periods may be compared. 
The degree day has been used to de- 
fine this standard in many different 
ways, but the most obvious employ- 
ment of the degree day for this 
purpose has been overlooked and 
little used. This is the simple corre- 
lation of consumption against degree 
days for a unit period. 

It should be of interest, therefore, 
to describe this method with the hope 
that engineers will find it useful for 
determining “how much is enough” fuel 





consump- 
tion. The author, who is interested in the problem as 


a practical application of statistical method, has been 
fortunate in having access to records of steam con- 
sumption for an institutional building group. Since 
these figures are in terms of pounds of steam consumed 
monthly the method is illustrated in those terms, but 
obviously other units of consumption—pounds of coal, 
gallons of oil, cubic feet of gas—and other unit periods 
(a weekly period has been successfully applied in one 
group of buildings) would serve equally well. 


The “Normal” Consumption Curve 


If steam use is plotted against degree days by months 
(or any unit period) the relationship between the two 
will be most obvious (Fig. 1). This relationship can be 
described by an average or “normal” curve, representing 
steam consumption as a function of degree days. 

In order that the curve may be drawn with the proper 
shape and slope it is best to plot the data of more than 
one season, so that a large number of observations may 
be used in determining the curve. The various seasons 
are kept separate by the use of different symbols or 
different colored inks. In most cases the curve will not 
be a straight line. Figs. 1, 2 and 3 illustrate the types 
of curves which may be found. 


ee 


*Mr. Bard is a graduate of the School of Business of the University 
of Chic.co. He is indebted to the members of the Department of Build- 
ings an’ Grounds of that institution, who have allowed him free access 
to their records of steam consumption. This article is an abstract of his 
report his studies. 





“Normal” curves were fitted to the data for 68 build- 
ings of the building group for which records were avail 
able. It was found that a curve would describe the re- 
lationship of consumption to degree days satisfactorily 
for the range of 150 to 1400 degree days per month only. 
For the locality under consideration, no ordinary month 
will have more than 1400 degree days. In months with 
less than 150 degree days only a small amount of steam 
is used for heating, and that so irregularly that it cannot 
be related to degree days. 

The curves can be sketched in freehand with sufficient 
accuracy for practical purposes. Each curve is located 
at a level to correspond with the data for the most 
recent year, unless it is known that this season is not 
as representative of the future as some of the others. In 
fitting the curves, the median rather than the mean is 
used—that is, the curves are drawn so that approximately 
one-half the observations lie on either side. This is sug- 
gested because it is easier than averaging out the de- 
viations, and is more reliable, since extreme deviations 
due to unusual conditions do not affect the curve. 

If the “normal” consumption is read off the curve at 
two or three points—say 500 and 1000 degree days per 
month—and divided by the cubage of the building, com- 
parison of the curves for different buildings can be made 
and peculiarities of consumption per unit of cubage de- 
tected. Erring buildings can then be investigated and 
an attempt made to bring them into line. 

The “normal” curves by themselves are a useful check 
on heating consumption. If the consumption for the cur- 
rent month is plotted on the chart it is comparatively 
easy to judge whether or not it is satisfactory by com- 
paring former deviations from the “normal” curve with 
the current deviation. 

However, if the relationship between the current devia- 
tion and past deviations can be expressed numerically, 


By W. S. Bard* 





The author recently became interested in the 
application of statistical methods to the com- 
parison of steam consumption for heating build- 
ings month by month, in order that tendencies 
toward waste might be detected. . . . His scheme 
is described here in manual form with the hope 
that engineers will find it a simple, flexible, 
easily applied procedure to determine how 
much is enough fuel or steam to heat a build- 
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ing, taking into account the variables involved 
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the comparison will be less subjective and therefore more 
accurate. This is important when it is necessary to 
compare performance in several buildings. It may be 
accomplished if the quartile deviation or semi-inter- 
quartile range of the deviations from the “normal” 
curves is computed for each building.’ 


The Quartile Deviation 


To compute this measure of variation the yearly series 
of deviations of actual consumption from the “normal” 
are read off the chart (the use of a rule is convenient for 
this) and set down in a table. The distance between the 


™QOuartiie” designates a_ point so chosen that 34 of the individuals in 
a ©*:..9 are on one side of it and % on the other, 
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first and third quartiles is determined and divided hy 
two. To take an illustrative series of deviations: 


Sem 
INTERQUARTILE INTERQUA 
DEVIATIONS QuaARTILES RANGE Rani 
+145 
+ 80 
3rd +6 
+ 40 
+ 35 
-_ 2nd or 
40 median 
do 
Ist SO 
20 
The size of the quartile deviation is roughly related to 
the size of the building, but is influenced by other factors, 
such as the degree of variation in the amount of steam 
used for purposes other than heating, the type of tem- 
It may be found 
that the size of the quartile deviation will vary from 


perature control in the building, etc. 
year to year. The most recent may be regarded as the 
most appropriate. If this is large as compared with 
cubage, an effort should be made to decrease it by 
watching the building more closely and adjusting steam 
use to the outside temperature. The proper size of the 
ratio of the quartile deviation to the cubage of the build- 
ing must be determined by comparing similar buildings. 


The Deviation Ratio 


One step remains to reduce the data to a form per- 
nitting month-to-month and _ building-to-building com- 
parisons of performance. The actual deviation each 
month is divided by the quartile deviation for the build- 
ing, to give the deviation ratio. 

The “normal” curve, by its shape and slope, and the 
quartile deviation, by its size, adjusts for the peculiarities 
of each building, so that building-to-building compari- 
sons of the deviation ratios are valid. Further, the 
curves considered herein and the deviations therefrom 
have shown that the average size of the deviations in 
the various ranges of degree days tends to be the same 
that is, the size of the deviations of actual consumption 
from “normal” tends neither to increase nor to decrease 
with increasing amounts of steam consumed. Hence it 
is preferable to express the allowable deviation as some 
multiple of the quartile deviation rather than as a per- 
centage of the normal represented by the curve. For 
this reason month-to-month comparisons of the deviation 
ratios are valid. 


The Monthly Report 


When several buildings are under the jurisdiction ol 
one person, as in an institutional group, it is convenient 


to compare their performance in tabular form. For this 
purpose a monthly report form has been devised ( Fig. 4). 

The first section is a table comparing the deviation 
ratios for each group of buildings, arranged by master 
meters. The “normal” consumption is read off the 
charts as soon as the number of degree days tor the 


Then, when the meters have !een 
set 


month is known. 
read, the actual consumption in each building 

down. The deviations are computed and divided ! 
quartile deviation for each building. It is then p sible 
to note the ratio for (1) the entire group, (2) the mister 
meters, and (3) the individual building meters 
easy to trace out the buildings responsible for 


the 
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STEAM CONSUMPTION CONTROL SHEET RECAPITULATION 
For period from March 26, 1937 to April 26, 1937 1936-1937 Season 
Degree Days: ee eee SE Eg Se LA. = 
This Month 671 NAME DEVIATION RaTIo 
I 7 F METER OF | 
Normal 602 No. | BuILp-| | 
. —s — —_—___—__—. ING | Serr. Oct. |Nov. |Dec. | Jan. | Fes. | Mar.) APR. |MAyY | Juns 
STEAM CONSUMPTION DEVIATION Ratio ~~ ny ' ap — 
| NAME IN M-LB ova a 143 5/406 5| +43 .9) 4\+1.2}4+2.0 
METER} OF | ar OVER or | QUARTILE 1 |_Steam - \+! yl - 5 dom atin 2 ads 
No. | ButLp- | Acruat |Normat | Unper | DEV!4- | Burtpinc| MASTER 
ING | Normat | TION Merers | METERS 5 A |—0 6) +0 4|—2 .0) +1 .6] +5 1) +02) +2.3) +0.9 
| 
ns = ee —— 93 | B . 0.9) 0 | 1.7] +2.0) 47.2 1 .5|—1 .0|—0 
1 |Total | | | es : ss | 
| Steam] 39588 | 38400 | +1188 1000 | + 1.2 103 | C : re 1) L.1]—1 2} +1 ..2) +4.2)—1 5) +0.4/—4.1 
— ee | — | a ie | | 
ei 2 |} 4443 | 3925 | + 518 225 + 2.3 106 | D | 0 9| +0 .8|—3 .6/—2.3/—1 .9|—0.8| +1.6) +18 
93 | B 149 | 160 |— 11 11 1.0 107 | E | 0 8| 1 .2|—1.7|—4 .6|—1 .4|—1.6| +3 .4] +0 
~ 103 c | 369 362 | + 7 | is | +04 | 10 | F | 1 1|—1 1] +1.6| +2.5| +1 .8\—0.8]+2.0\—1 0 
106 D 926 | 832 | + % | 59 | + 1.6 17 | G | |—0 .7| +2.7) +0.1) +2.7/ +5.1|—1 4] +2.8|/—0 2 
— — a » — ves 
107 E 558 480 | + 78 23 | + 3.4 119 H | 1 .9|—2 6] +1 .1|—0.5|—1 .1|—0.6} +1 .2|—0 8 
110 F 676 | 540 | + 136 | 68 + 2.0 Degree Days 18 | 258] 765) 1011) 1109) 1177) 915) 671) 326) 76 
- - _ — - | — 
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above or below zero the consumption for the group may 
be regarded as similarly high or low. The reason for 
“abnormal” consumption will probably be the seasonal 
variation in use due to factors other than temperature. 
The cause of the variation should be sought, but when it 
is known the ratios may be interpreted with regard to 
the median ratio. Thus if the median ratio is—2 because 
of a week’s suspension of activity in the group all the 
ratios may be regarded as being two intervals too low, 
and judged accordingly. 

If the quartile deviations are accurately determined 
and if proper allowance is made for trends in the various 
buildings, 50 per cent of the ratios will lie within the 
range of + 1. If, furthermore, the deviations are what 
is known statistically as “normally distributed”, 95 per 
cent of the ratios will lie within the range of + 3. Ex- 
perience with one building group has shown that the 
ratios are not normally distributed, since more than 5 
per cent of them lie outside the range of + 3. This is 
probably because of three factors: (1) Steam meters 
are not perfect, and errors in the measuring mechanism 
creep in causing large ratios; (2) The uses of the build- 
ings are always changing, making it impossible to make 
complete allowance for trends in consumption; and (3) 
since in many of the buildings the steam that is used 
for purposes other than heating is not metered separately, 
violent fluctuations in these uses cause large ratios. 

However, on the basis of the data in the following 
table, ratios over + 3 may be regarded as significant, 


DistRIBUTION OF Tire Ratios For ALL BUILDINGS 


Size of Ratio....Under —3 to 1 to 0.99 to +1to +3 to Over 
5 4.99 2.99 +-0.99 +-2.99 +.4.99 +5 
Number of Ratios 15 22 99 270 104 23 11 


Percentage of 
4.1 18.2 49.6 19.1 4.2 2.1 


while a ratio larger than + 5 is a definite indication that 
Frequently the meter will be found 
Large ratios 
also indicate trends in consumption in the various build- 


something is wrong. 
to be in error when large ratios are found. 


ings. 

In order that trends in consumption may be recog- 
nized, a recapitulation of the ratios over the past months 
of the current season is included in the report. To save 
clerical labor this form is returned to be brought up to 
date each month. If there is no trend the ratios for any 
particular building will tend to be one-half positive and 
one-half negative, about equal in size on each side of the 
curve. If there is a trend in heating consumption the 
ratios will tend to be positive if the trend is upward and 
negative if the trend is downward; the size of the ratios 
will tend to increase with increasing degree days. If the 
trend is due to changes in the other than heating uses the 
size of the ratios will not be related to degree days. 
When a trend is noticed it should be explained or cor- 
rected. 

The “normal” curve charts are kept up to date and 
examined in conjunction with the monthly report. 


The Yearly Report 


At the end of each heating season the curves are in- 
spected and adjusted (raised or lowered) to make al- 
lowance for any change in the consumption pattern 
(Figs. 5 and 6). If an adjustment is necessary because 
of changes in heating consumption the curve will be 
raised or lowered proportionally in all ranges of degree 
days, while if it is necessary because of changes in the 
other uses of steam the curve will be raised or lowered 
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by a fixed amount. 
adjustments made. 

The deviations are also inspected. If the curve has 
been adjusted the deviations from the newer curve are 
used. The new quartile deviation is found and a report 
made comparing the quartile deviations for each year. 
In general, a decrease in the size of the quartile deviation 
is a desirable indication that consumption is being more 
closely regulated to temperature. 

A word as to the uses of steam other than for heating, 
At the building group studied, these uses—hot water 
heating, equipment uses, and line losses—tend to remain 
relatively constant and unrelated to temperature, in- 
creasing slightly in the heating months, with seasonal 
variations more marked than in the heating uses. An 
average, or constant, with an appropriate quartile devia- 
tion, can be used to judge the efficiency of control of 
these uses. 

Where the seasonal variations due to factors other than 
the temperature are marked, allowance can be made by 
comparing ratios of identical months in former years. _ 

Although this method has been just recently developed, 
it has been useful in the few months it has been in opera- 
tion for detecting errors in the meters and for pointing 
out trends in the early stages. The advantages claimed 
for it are simplicity, flexibility, and ease of application. 

[Some of the more technical considerations which arose in the 


application of this method to a large group of buildings will be 
discussed in a second article.] 


How Do You Know the Bolts Are Tight 
and Not Too Tight? 


In making up bolted flanged connections, the necessity 
of tightening up the bolts to a predetermined stress, with 
each bolt carrying its proportionate share of the desig- 
nated load, has been emphasized repeatedly in these pages 
and elsewhere. 

Although the methods of achieving this result, i.¢., by 
elongation or torque,’ are known, their application will 
be found to be largely a matter of theory, rather than of 
practice. This holds true, also, in many instances other 
than piping assembly; for instance it is essential that 
railroad track bolts be stressed definitely and equally. 

Measuring elongation, while an excellent method, is 
too tedious when apparatus has to be opened up fre- 
quently for cleaning. Heat exchangers and_ similar 
apparatus must be serviced and returned to operation 
again in far too much of a hurry to permit bothering with 
micrometer measurements of bolting. 

More speed can be made by employing the torque 
method, but the equipment for its application is seldom 
available. In the automotive industry, torque wrenches 
for tightening up cylinder head studs are in common use, 
but the largest ones are only 5% in. Many torque 
wrenches have been invented; but when tightening bolts 
from 34 to 3 in., torque wrenches have to be improvised. 
Therefore, instead of controlling the operation, it is 
usually left to the judgment of a mechanic. 

There is an utter lack of torque wrenches on the 
market, and industry needs such tools. Furthermore, 
sound methods of construction and assembly will not be 
generally attained until the proper equipment is forth- 
coming.—A non. 


A report is made analyzing all 


See “Flanged Piping Joints—Methods for Applying and Determiming 
Bolt Stresses,”” by E. C. Petrie, Heatine, Piping anp Arr Conpirionin 
June, 1936, pp. 303-309. 








Pumping Head on Air Conditioning 
Systems Reduced by Using Siphon 


By William Goodman* 


IR conditioning equipment requiring water must 

frequently be situated on an upper story of a 

building ; for example, air cooling coils often are, 
and condensers sometimes are, placed on the top floor or 
the roof. If the water required for this equipment is 
obtained from either a city main or a deep well, it must 
be conducted back to a lower level to be wasted into the 
city sewers. If the water comes from an ice tank, it 
must also be conducted back to a lower level to be re- 
turned to the ice tank. 

Under these circumstances, the possibility of substan- 
tially reducing the pumping head, or even sometimes 
of eliminating an otherwise needed pump, is often over- 
looked. This can be accomplished by utilizing the flow 
of water down the vertical discharge pipe to maintain 
a vacuum at the outlet of the elevated equipment. The 
maintenance of vacuums at the high point of piping 
systems by the flow of water down vertical pipes is not 
new, the most common example being the water siphon 
described in most elementary physics texts and used in 
waterworks practice. It is the purpose of this article, 
the first part of which was published last month, to call 
attention to the possibilities of utilizing these vertical 
discharge pipes; to discuss the underlying theory; and 
to mention a few practical pointers. 


Long Vertical Drop of Discharge Pipes 


So far only the conditions where a limited vertical 
drop is possible have been discussed. However, there 
are many places where discharge pipes having longer 
vertical drops than 34 ft can be installed. 

Now, it has been previously shown that the pressure 
decreases above the open outlet at the bottom of a ver- 
tical discharge pipe, and that at a height of approximately 
34 ft above the outlet, the pressure would be zero. Fol- 
lowing this same line of reasoning, the pressure should be 
negative above a height of approximately 34 ft. This, 
of course, is physically absurd as the world of reality 
knows no such a thing as a negative absolute pressure. 
However, as there is nothing to prevent the installation of 
discharge pipes longer than 34 ft, the question naturally 
arises as to what happens in such a long pipe. 

What actually happens in such a long vertical dis- 
charge pipe, which has no restriction at its outlet and 
only a low friction loss, is that the column of water 
breaks ; that is, instead of flowing as a solid continuous 
stream, the water stream separates into numerous parts 
which only partially fill the pipe. The water falls freely 
down the pipe exactly as it does in a rain water con- 
ductor pipe carrying a small amount of water from a roof 
to the sewer. Although the water is delivered under 
‘The Trane Co. Member of Board of Consulting and Contributing 
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pressure through the supply piping to the elevated equip- 
ment, the discharge pipe simply acts as a drain pipe con- 
ducting the water under approximately atmospheric 
pressure along its entire length. 

In order to maintain the desired low pressure at the 
top of a discharge pipe, the water column must therefore 
be prevented from breaking. When a long vertical dis- 
charge pipe is to be used, the restraints imposed by 





When water-using air conditioning equipment 
must be situated above the source of water sup- 
ply and a vertical discharge pipe of some length 
can be installed, it is often possible to reduce 
substantially the head against which the pump 
must deliver the water . . . No special equip- 
ment is needed, only an awareness of the possi- 
bilities of utilizing the energy of the falling 
stream of water, and some attention to a 
rather simple design and installation procedure 





Formula 1 must still be observed if the water column is 
to be maintained as a solid, continuous stream. This 
formula shows that the the friction loss of the discharge 
pipe must be increased, or a restriction must be installed 
at its outlet, if a vacuum is to be maintained at the top. 
For example, if the vertical drop is 50 ft and an absolute 
pressure of 10 ft is to be maintained at the top, Formula 
1 shows that the sum of the pipe friction loss and the 
absolute pressure at the outlet must be 60 ft. If the 
outlet pressure is maintained at atmospheric pressure, or 
34 ft, a discharge pipe small enough to produce a friction 
loss of 26 ft (60 — 34) would be required. As an al- 
ternative, a larger pipe line could be used and the re- 
maining necessary pressure loss produced at the outlet 
by installing either an orifice or an adjustable valve there. 
This would seem to be the wiser course for many reasons. 

When ice is used to chill water, the return water is 
usually discharged over the ice through spray nozzles. 
Since a definite pressure is required ahead of the nozzles, 
it is apparent that, for purposes of computation, P, of 
Formula 1 is the absolute pressure ahead of the nozzles. 
If the vertical drop of the discharge pipe is too long ac- 
cording to Formula 1, it is sometimes desirable to use 
nozzles having smaller orifices than might ordinarily be 
used, in order to maintain the pressure at the outlet of 
the discharge pipe high enough to prevent the water 
column from breaking. If it does break, a poorly formed 
spray will result due to lack of pressure. 


When a Pump May Be Omitted 
Sometimes when city water is used, its pressure may 


not be high enough to maintain the required flow of water 
against the combined friction and static heads of the pip- 
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ing system, if the water is to discharge from the elevated 
equipment against atmospheric pressure as in Fig. 2. 
Under these conditions, a pump would ordinarily be in- 
stalled to provide the additional head needed. However, 
by utilizing the vertical discharge pipe to maintain a 
vacuum at the outlet of the equipment, a pump may some- 
times be dispensed with entirely under these conditions. 


Fig. 3—Piping and valve layout arranged to 
take advantage of principle described in text 


For example, after computing the head required to de- 
liver a given quantity of water through a piping system, 
it is found that the city pressure lacks 15 ft of head of the 
Ordinarily a pump would be required 
to make this up. However, by designing the discharge 
pipe to maintain an absolute pressure of 19 ft (34 — 15) 
at the top of the discharge pipe, a pump may be dis- 
pensed with. Formula 1 can be used to find the mini- 
mum required vertical drop needed to maintain this 
vacuum. If the vertical drop is greater than this mini- 
mum required value, Formula 1 can also be used to find 
the pressure which must be maintained at the outlet of 
the discharge pipe by an orifice, or better still by an ad- 


required amount. 


justable valve, in order to prevent the water column from 
breaking. Thus, to maintain a top pressure of 19 ft with 
a vertical drop of 40 ft, the sum of the friction loss in the 
discharge pipe and the absolute pressure at its outlet 
must be 59 ft, according to Formula 1. If the pipe fric- 
tion amounts to, say, 12 ft, the outlet pressure must be 
47 ft absolute. Since atmospheric pressure is 34 ft ab- 
solute, the drop in pressure through the outlet valve or 
orifice must be 13 ft (47 — 34). 


Location of Automatic Valves 


When using an automatic modulating valve in con- 
nection with a temperature control system, the best loca- 
tion for the valve is at the bottom of the discharge pipe, 
as shown in Fig. 3. If the valve is placed at either the 
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inlet or the outlet of the elevated equipment, it ma 
when throttling the flow, reduce the pressure to such 
low point that the water column will break. 

Furthermore, if the automatic valve is installed 
either the inlet or the outlet of the elevated equipment, 
the head on the pump will be increased by exactly th 
loss through the valve. On the other hand, if the valy: 
is installed at the bottom of the discharge pipe, and ji 
the vertical drop can be made long enough, there wii! 
be no increase in the pumping head because of the valv: 
Thus, suppose the computed net head against which a 
pump must work is 37 ft when an absolute pressure of 
10 ft of water is maintained at the top of the discharge 
pipe. If an automatic valve having a loss of 15 ft is in 
stalled at the inlet to the coil, the net pumping head wil! 
be increased to 52 ft (37 +. 15). On the other hand, 
if the valve is placed at the bottom of the discharge pipe, 
the net pumping head will still be 37 ft, if the discharge 
pipe can be made long enough to still maintain the ab 
solute pressure of 10 ft at the top. 

The vertical drop required for this purpose can be 
computed by Formula 1. As the valve has a loss of 15 
ft, the absolute pressure at the outlet of the discharge 
pipe will be 49 ft (15 +- 34). If the friction in the. dis- 
charge pipe amounts to 5 ft, and the absolute pressure 
to be maintained at the top of the discharge pipe is 10 
ft, the vertical drop should be 44 ft, according to For- 
mula 1, in order to maintain an absolute pressure of 49 
ft ahead of the automatic valve at the bottom of the 
discharge pipe. If the vertical drop cannot be made as 
long as this, the pressure at the top of the discharge 
pipe and hence the pumping head, will be increased some- 
what by the installation of the valve at the bottom of the 
discharge pipe. Nevertheless, the increase in pumping 
head will often be less than if the valve were installed at 
the inlet to the elevated equipment. 


Filling the Piping System with Water 


To permit filling the piping with water, a valve is 
needed at the outlet of the discharge-pipe, and a small 
vent valve is required at the high point of the piping for 
relieving air. For convenience in operation, a small 
vent line may be run from the top to a point beside the 
large valve on the discharge pipe outlet. as shown in 
Fig. 3. <A filling bypass, also shown, enables the filling 
time to be reduced materially. When filling the piping, 
the valve on the outlet of the discharge pipe is closed and 
the bypass and vent valves opened. When water flows 
from the vent line, it signifies that the piping is filled, 
and the vent and filling bypass valves may be closed. The 
valve on the discharge line should then be opened slowly. 

If the flow of water is stopped for a short time by the 
closing of an automatic valve at the outlet of the dis- 
charge pipe, it is probable that the flow will start again 
when the valve opens. Nevertheless, the problem of 
raising water to the highest point of the piping system 
is one that must be checked carefully for every installa- 
tion in order to be certain that the piping system can be 
filled again if air accumulates at the high point during a 
shutdown period. 

Very often, the pressure in a city main or the pres- 
sure which a pump can develop, with a very small «le 
livery of water, is sufficiently high to raise water to the 
top of the piping even where the pressure is not | 
enough to maintain the required rate of flow against 
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additional friction head at the full flow. In such a case, 
there will be no difficulty in filling the piping with water. 
While the piping is filling the flow may be small, but 
once the system is full, and the valve on the outlet of the 
discharge pipe is opened, the normal rate of flow will 
take place. 

Where the city water pressure or the no-delivery head 
of the pump is not high enough to raise water to the top 
of the piping system, other provisions must be made. 
One way is to use a small auxiliary pump with a capacity 
of about 5 gpm for filling purposes only. Another is 
to use a water-operated air ejector; this method should 
be used only if the static water level stands rather high 
in the piping so that the volume of air to be exhausted 
from the remaining part of the piping system is relatively 
small. The time required to exhaust the air and raise 
the water should be checked if this method is used. Such 
an ejector should be installed at a low level in the build- 
ing so that the water pressure available for its operation 
will be as high as possible. The vent line can be run 
from the high point of the piping down to the ejector. 

If a vacuum pump is used on the heating system, it can 
sometimes be used to evacuate air from the upper part of 
the piping. The returns from the heating system should 
be valved off and the vent line from the high point of the 
water piping connected directly into the pump. The vac- 
uum switch used for controiling the pump will ordinarily 
have to be short circuited, as the vacuum carried in heat- 
ing systems is usually too low. 

It should be borne in mind that the use of either the 
auxiliary pump, the ejector, or the vacuum pump is sug- 
gested only as a means for occasionally filling the piping 
system with water; they are not required during or- 
dinary operation of the air conditioning equipment. 


Continuity of Operation 


In order to be sure that the flow of water will start 
again when an automatic control valve opens after hav- 
ing been closed, a small flow can be maintained while the 
valve is closed. This can be accomplished by leaving the 
vent valve in a partly open position if the vent line has 
been installed as shown in Fig. 3. Should the automatic 
valve close completely, sufficient water will flow through 
the vent line to insure continuity of operation when the 
automatic valve opens again. 

lf the vent line does not drop down to as low a point as 
the outlet of the discharge pipe, a small bypass can be in- 
stalled around the automatic valve in order to maintain 
the flow; such a bypass is shown by the dotted lines 
in Fig. 3. If used for air cooling coils, the flow of water 
through the vent line or the bypass will not be wasted, 
since in every air conditioning system there is always 
some minimum load. 

lt is essential that the piping be absolutely tight if the 
system 1s to operate successfully. Because water at the 
high point of the piping is under a vacuum, air will leak 
into the piping system and break the water column if the 
joints are not tight. After the piping is installed, it 
should be tested at a vacuum as close to 30 in. as it is 
possible to obtain. 

_ ‘\ vacuum gage at the high point of the piping system 
is © help in analyzing operating difficulties and in ad- 
Justing the valve at the outlet of the discharge pipe to 
main'ain any desired absolute pressure, or vacuum, at 
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the high point of the piping system. The vacuum gage 
readings corresponding to various absolute pressures, in 
feet of water, are: 


ABSOLUTE PressuRE Vacuum 
Freer oF WATER IncHES OF Mercury 

Ne én eas oan ceate de »» 30.0 

5 ienbs cums Kade ene kaben .e . 25.6 

Oe) sce6ees . rer ry TrrrTT oo BS 

Se. eeas asus oak ceeeaus <bbeabea 16.8 

Be Eacccoveeseateus : secsseo Ee 
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Ten Mile Industrial Pipe Line Conveys 
8,000,000 Gallons of Water Per Day 


NE of the largest industrial pipe line jobs of recent 

years was recently completed for the Southern 
Kraft Corp.'s, Georgetown, S. C., paper mill. More 
than 1400 tons of spiral butt welded pipe were used in 
50,000 ft of pipe line. Nearly 10 miles are covered 
by the line from the Black river to the paper company’s 
plant. It is designed to deliver 8,000,000 gallons of 
water a day to the mill. 

Spiral welded pipe, 24 in. 1.D., was used by the 
contractor. The pipe has a spun lining to prevent 
reduction in capacity of the line, and an outside coating 
of bitumastic enamel. Exterior of the pipe was covered 
with 15 lb asbestos felt wrap, whitewashed to reflect the 
sun’s heat enroute to Georgetown and during the work 
of installation. All coatings were applied at the mill 
before shipment was made. 

Sixty-five 50 ft railroad cars, each loaded with sixteen 
lengths of pipe, were required for the shipment. Trucks 
were used to carry most of the pipe from the railroad 
cars to the site. For laying the pipe over three miles 
of swamp land, however, it was necessary to set up 1000 
ft of narrow gage railroad track, heavy enough to sup- 
port a hand car with a section of pipe. After the trench 
was dug in the swamp land, the ends of each section 
of pipe were closed with wooden blocks. The sections 
then were lowered into the water and were pulled down 
the water-filled trench to the sections already in place. 

The wooden blocks were removed at the time the 
couplings were installed. When water entered, the pipe 
sank to the ground level. This method was made pos- 
sible only by the use of flexible couplings. The couplings 
have quarter-inch middle rings, conventional gaskets and 
followers on the sides. Fourteen bolts, requiring only 
a small hand wrench for fastening, made the joints 
water-tight. In the first test at a pressure of 100 lb 
per sq in., leaks were found only at the flanges on three 
valve installations. The pipe was subjected to hydro- 
static tests of 350 Ib per sq in. at the mill. 

The line is relatively uniform from the Black river 
to the plant, although the reservoir at the paper mill is 
about 20 ft higher than the pumping station at the 
source. Automatic air and vacuum valves are placed 
at the high points, and blow-off valves at the ma‘or low 
points. 

Power at the river is furnished by two high speed 
centrifugal pumps, driven by 150 hp diesel engines, 

[Concluded on p. 483] 





Effect of City Water Supply and Sewer 
Systems on Air Conditioning Reported 


RACTICALLY every large city in the country 
needs to make an accurate survey of the problem 

of the effect of water supply and sewerage facili- 

lies on air conditioning, according to a report! by O. C. 
Holleran just issued by the Bureau of Foreign and 
Domestic Commerce of the Department of Commerce. 
rom January, 1933, through December, 1936, the 
number of air conditioning installa- 
tioris increased 1400 per cent, the 
report states, and 40 per cent of all 
installations depend on local water 
supplies, 60 per cent using cooling 
towers or being air-cooled. It was 
determined by questionnaire that 
38 of the cities replying have taken 
steps to limit the use of water- 
using air conditioning equipment 
or are considering doing so. Some 
cities are now using the full capac- 
ity of their water systems,’ others 
are using 75 to 96 per cent of their 
capacity," and in some places the 
sewer systems are so limited that 
uneconomical use of water for air 
conditioning plants is being dis- 
couraged. Obviously, since de- 
mand for air conditioning equip- 
ment is a growing factor, cities will 
he forced to provide more capacity. 

In addition to the general dis- 
cussion of the problem, a number 
of tables (one of which is repro- 
duced here) are presented in the report, covering cities 
of 100,000 population and over. Table 1 shows detailed 
figures on available water supply by cities, population 
served, the type of the source of supply—a matter of 
importance, since expansion of production of water is 
generally easier from surface sources than from wells. 
The delivery capacity of the water works system is in- 
cluded in this table to indicate the relation of current 
potential drawdown to reserves. 

Table 2 gives the total actual annual delivery of water 
in gallons, by cities, and is valuable as a means of visu- 
alizing the operations of the water service in each of 
these communities. In addition to the figures on actual 
delivery, the percentage of annual change by years is also 
included. Many of the cities that are reported as the 
best markets for air conditioning equipment have shown 


“Effect of City Water and Sewerage Facilities on the Market fer Air 
Conditioning,” by O. C. Holleran, Marketing Research Division, Bureau 
of Foreign and Domestic Commerce, Department of Commerce, Washing- 
ton, D. C. Price, 10c. 

*Among them Atlanta, Ga.; Chattanooga Tenn.; Columbus, Ohio; Dallas, 
Tex.; St. Paul, Minn.; Scranton. Pa.; South Bend, Ind 

*‘Among them Cambridge, Mass.; Dayton, Ohio: El Paso, Tex.; Hart 
ford, Conn.; New York, N. Y.; Oklahoma City, Okla.; Philadelphia, Pa.; 
Pittsburgh, Pa.; Springfield, Mass.; Syracuse, N. Y.; Utica, N. Y.: 
Waterbury, Conn.: Worcester Mass 

‘Chicago “Loop” district, for instance 
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the greatest increase in gallonage in 1936 over 1935. 
Although city authorities in general have not been able 
to specify what actual part of the increase is due to the 
installation of air conditioning equipment and what part 
is due to increased business activity in general, it is 
obvious that in many cases a large percentage of the 
increased and increasing demand for water comes from 
the draw-down by the air condi- 
tioning equipment in operation in 
the city. 

-* 


Available Water Facilities 


Table 3 is designed to give a 
comparison of the available water 
facilities on a per capita basis, the 
expansion and demand which can 
be met without additions to the 
system, and the per cent of in- 
creased demand that can be met by 
the present facilities by major fac- 
tors. The latter section of the table 
is included for the purpose of seg- 
regating as far as possible the 
bottle neck in each city system. 
The data in this table definitely 
show the source of the limitation 
for marketing water-using air con- 
ditioning equipment likely to be 
inet during the next several years; 
also, what markets manufacturers 
should consider particularly 
valuable for selling self-contained conditioning units. 
Thus in the case of Atlanta, Ga., Chattanooga, 
Tenn., Columbus, Ohio, St. Paul; Minn., Scranton, Pa., 
and South Bend, Ind., present water facilities are being 
used to capacity and no additional gallonage of any mo- 
ment can be delivered until added water works plants 
are provided. In some cities additional delivery is de 
pendent upon one factor only, thus in Louisville, Ky., 
the system must have more pumping capacity in order 
to appreciably increase its delivery capacity; the treat 
ment plant, storage equipment and mains are ample to 
take care of 60 per cent more water than is now being 
used by the city but pumping equipment can deliver an 
increase of only 30 per cent. In St. Paul, on the other 
hand, additions are needed to both mains and pumping 
capacity as well as to treatment facilities. The latter are 
now under construction and within a few months the cit) 
will be able to increase its service to some extent. aa he 
other cities in this group (Atlanta, Columbus, and Sout 
Bend) report that they need extensive additions to pra: 
tically each of their major facilities before additional ser\ 


iron water 


as 


ice on a large scale will be available. 


There is a secondary group of cities, many 0! whic 











Temperature of Water at Main 


Outlet and Normal Mean Air Temperature for Selected Months in Cities of 100,000 Population 
and Over, in Fahrenheit Degrees, 1936 

































































Normal Mean Temperature Temperature of Water at Main Outlet 
ay a ae april | May | June July | august | Sept. || april | May June | July | august | sept. 
dcron, Ohio 48.0 59.2 68.2 72.5 70.5 64.7 43.7 61.0 69.3 74.3 74.7 69.4 
Albany, New York 46.8 59.3 68.0 72.6 70.8 63.1 40.0 52.0 6.0 56.0 66.0 65.0 
Atlanta, Georgia 61.0 69.9 76.0 78.1 77.0 72.4 59.0 71.5 78.1 83.5 79.5 17.8 
Baltimore, Maryland 53.6 4 72.7 17.2 75-5 68.5 47.0 53.0 61.0 66.0 70.0 | 4.0 
Birmingham, Alabama 63.3 71.2 17.9 80.2 79.2 74.8 63.0 73.0 78.0 82.0 61.0 79.0 
Bridgeoort, Connecticut 47.8 58.5 66.8 72.8 70.7 65.2 43.0 45.0 53.0 62.0 65.0 66.0 
Boston Metro. District 46.4 57.1 66.5 71.7 69.9 63.2 a BA BA A BL a 
Buffalo, New York 42.8 54.6 O.4 69.8 68.0 62.4 32.0 37.0 62.0 71.0 73.0 66.0 
Cambridge, Massachusetts 46.4 57.1 66.5 71.7 69.9 63.2 43.0 55.0 64.0 72.0 74.0 68.8 | 
Camden, New Jersey 52.1 62.9 71.4 76.2 74.8 68.0 . . ° . ° | . | 
Canton, Ohic 48.4 59.3 68.1 72.1 70.0 64.2 l2 l2 (2 (2 (2 l2 
Chattanooga, Tennessee 6.3 68.8 75.4 78.4 77-5 72.2 4.0 67.0 73.0 79.0 79.5 76.5 
Chicago, Illinois 46.9 57.5 67.3 72.5 71.6 65.2 39.2 47.1 55.4 | 68.0 69.4 62.5 
Cincinnati, Ohio 52.4 63.1 71.2 75.1 73.6 67.1 49.0 66.0 76.0 82.0 61.0 | 717.0 
Cleveland, Ohio 46.2 57.9 67.1 71.4 70.0 63.9 39.0 50.0 58.0 68.0 73.5 | 71.0 
Columbus, Ohio 51.2 62.3 70.9 74.9 73.0 66.5 46.0 64.0 72.0 76.0 76.0 | H.0 | 
Dallas, Texas 6.0 | 723 | 79.9 | 83.6 | 83.0 | 76.9 | 65.0 | 66.0 | 77-0 | 82.0 | 62.5 | 74.0 | 
Des Moines, Iowa 50.1 61.3 70.6 75.4 73.1 65.6 us. 49.1 58.2 65.7 72.9 | Tiel 
Detroit, Michigan 46.2 58.0 67.4 72.1 70.3 63.5 41.0 56.0 64.0 75.0 74.0 | 68.0 
Denver, Coloredo 51.6 | 62.6 | 7.4 | 75.4 73.4 | 66.6 || 54.3 61.7 | 63.2 70.9 | 70.7 | 68.0 | 
Dayton, Ohio 47.2 56.2 66.3 72.2 70.7 62.9 a A Ba BA a | fh 
Duluth, Minnesota 37.0 47.3 57.2 63.9 62.6 55.1 33.4 52.7 57.6 70.6 66.6 56.7 
Elizabeth, New Jersey 50.9 61.7 70.4 15.2 73.2 66.9 43.3 48.8 51.7 54.7 61.3 66.7 
Fl Paso, Texas 63.4 71.5 79.6 81.1 79.2 73.9 80.0 82.0 84.0 85.0 85.0 0 | 
Erte, Pennsylvania 45.1 56.8 66.2 71.0 69.6 63.6 36.9 53.7 63.8 72.3 72.9 69.8 | 
Evansville, Indiana 56.7 66.7 75.1 78.9 77.4 70.7 56.0 66.0 85.0 84.0 83.0 714.0 | 
Fall River, Massachusetts 46.3 56.9 65.3 71.0 69.2 63.1 aA a BL BL ay A 
Flint, Michigan u5.1 | 56.3 | 66.0 | 70.6 | 67.7 | 61.6 rn rey ra ra a} a 
Fort Wayne, Indiana 49.0 60.1 68.5 73-7 71.2 65.1 49.0 67.0 73.0 79.0 78.0 | 73.0 
Fort Worth, Texas 65.0 72.3 79.9 83.6 83.0 76.9 62.0 72.0 61.0 | 83.0 83.0 | 81.0 | 
Geary, Indiana 46.9 57.5 67.3 72.5 71.6 65.2 41.0 50.0 6.0 70.0 | 70.0 | 65.0 | 
Grand Rapids, Michigan 47.0 58.0 67.8 72.3 69.7 62.7 54.0 66.0 71.0 73.0 74.0 | 69.0 | 
Hartford, Connecticut 46.7 57.5 67.1 71.6 68.9 61.7 44.0 54.0 59.0 66.0 70.0 | 69.9 
Houston, Texas 69.3 15.5 81.4 83.7 83.2 79.0 84.0 84.0 84.0 84.0 84.0 84.0 
In@ianapolis, Indiana 52.1 62.9 71.6 15-7 73.7 66.9 53.0 68.0 73.0 80.0 62.0 17.0 
Jacksonville, Florida 68.7 15.0 79.9 82.1 81.7 78.3 79.2 60.6 4.8 86.3 86.7 62.4 
Jersey City, New Jersey 4g. 60.6 68.8 73.8 73.1 66.8 . . ° . . . 
Kansas City, Kansas 54.8 4.8 73.6 78.1 76.6 68.9 63.0 78.0 84.0 93.0 91.0 85.0 
Kansas City, Missouri 5u.s | 6.8 | 73.6 | 78.2 76.6 | 68.9 A ay B ra re B | 
Knoxville, Tennessee 58.0 67.2 74.0 17-1 76.2 70.6 59.2 75.6 61.5 84.0 64.3 79.9 | 
Long Beach, California 59.4 | 62.2 | 66.4] 70.2 | Tel | 69.0 bh ey B rey 7 SS 
Los angeles, California 59.4 62.2 66.4 70.2 71.1 69.0 63.0 62.0 73.0 74.0 76.0 15.0 
Louisville, Kentucky 56.4 66.6 74.7 78.6 77.0 70.5 49.0 69.0 77.0 82.0 82.0 77.0 
Lowell, Massachusetts 46.4 57.1 66.5 71.7 69.9 63.2 50.0 50.0 50.0 50.0 50.0 50.0 
Lynn, Massachusetts w6u | 57.2 | 66.5 | 7.7 | 69-9 | 63-2 ra a B 2 B a 
| emphis, Tennessee 61.8 | 70.6 | 77-6 | 60.7 79.4 | 73.6 aA B re a LB aA 
| ot, Florida 72.8 76.4 80.0 81.0 81.4 80.1 B B mill b b b 



































































Temperature of Water at Main Outlet and Normal Mean Air Temverature for 
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Normal Mean Temperature : __ Temperature of Water at Main Outlet 
City and State | | aX a 
April May June July August | Sept. April May June July August Sept 
Milwaukee, Wisconsin 43.8 pare | 63.9 70.2 69.2 62.5 38.4 42.8 49.7 57.0 60.6 | 56.6 
Minneapolis, Minnesota 46.4 | 57.7 | 67.5 | 723 | 69.9 | 6.0 N05 | 61.2 | 69.3 | 8.2 | 73.0 | 67.6 
| Masbville, Tennessee 59.0 68.2 | 75.6 79.1 | 77.8 71.8 | 61.0 | 76.0 84.0 | 88.0 | 88.0 84.0 
| Mewark, Wew Jersey 49.4 6.6 | 68.8 73.8 | 73.1 66.8 | 45.0 | 56.0 64.0 | 68.5 | 7.5 70.5 
New Bedford, Massachusette 45.9 | 56.3 65.1 70.7 | 68.8 62.8 | u2.0 | 48.0 | 6.0 | 68.0 | 1.0 | 69.0 
New Haven, Connecticut | 47.2 | 57.9 | 66.6 71.8 70.3 | 63.5 50.0 | A | A | a 70.0 | 60.0 
New Orleans, Louisiana | 68.8 | 75.4 | 80.6 | 82.4 82.2 | 79.2 | 66.0 | 17.0 | 86.0 | 89.0 90.0 | 90.0 
Hew York, New York | “#4 | 0.6 | 668 | 73.8 | a | 66.8 | “5-0 | 55.0 | 63.0 | 70.0 | 70.0 | 69.0 
| Worfolk, Virginia | 56.8 ; 66.2 | TH. | 78.7 77.4 71.6 62.0 70.0 | 77.5 83.0 83.0 79.5 | 
| Oakland, California | 55.8 | 58.4 61.8 | 61.5 61.0 62.2 55.0 57.0 59.0 62.0 64.0 | 64.0 
Oklahoma City, Oklahoma | 60.5 | 68.4 | 77.8 | 82.0 82.1 75.0 | 55.4 68.0 | 3.4 | p72 | 77.0 | 72.4 | 
| Omaha, Nebraska | 51.2 | 62.4 | 71.6 76.7 | 7h 66.8 I 50.8 55.8 68.0 | 80.9 | 79.4 / 69.3 | 
| Paterson, New Jersey 50.7 | 61.5 70.0 74.5 72.2 66.4 | 46.0 49.2 54.6 55.9 59.0 | 64.0 | 
| Peoria, Illinois 50.9 61.7 70.9 75.4 | 72.5 64.3 | 54.0 54.0 56.0 | 56.0 56.0 | 54.0 | 
| Philadelphia, Pennsylvania 52.1 62.9 7.4 | 76.2 74.8 68.0 40.0 68.0 71.0 79.0 77.0 | 72.0 | 
Pittsburgh, Pennsylvania | 51.2 62.4 70.7 74.6 | 72.9 69.4 : 46.4 66.2 75-2, | 80.6 | 80.6 | 75.2 | 
Portland, Oregon 51.8 56.9 | 62.4 | 66.7 | 66.7 | 61.7 ! 43.7 50.0 56.0 | 62.0 | 55.0 | 51.6 | 
Providence, Rhode Island “6.6 | 58.5 | 68.3 | 73.6 | no | 6.2 | uso 56.0 | 62.0 | 64.0 | 65.0 | 6.0 | 
Reading, Pennaylvania 50.3 | 62.5 | 69.8 | 75:5 | 72.% | 66.3 46.4 59.9 70.7 | 7.8 | 76.2 | nA6 
Richmond, Virginia 56.6 | 66.5 74.1 | 78.5 76.5 | 70.5 | 56.8 69.6 74.7 | 80.4 79.5 3.4 
Rochester, New York u4.g | 57.2 66.1 70.7 69.2 | 62.4 } ug | 52.8 62.3 | 68.0 | 68.9 | 4.6 
St. Louis, Missouri 56.1 67.0 75.0 78.8 | 17-5 | 70.5 | 53.0 69.0 77.0 | 85.0 | 83.0 75.0 
St. Paul, Minnesota 45.6 57.9 67.1 | 72.1 | 69.% | 3 | 2 a a | a La a | 
Salt Lake City, Utah | 49.6 | s7.u | 67. | 75.7 | 745 ao | 50.0 | 50.0 | 58.0 8.0 | 57.0 | 9.0 | 
San Francisco, California | 55.0 | 56.8 | 58.5 | 56.5 59.1 | 60.9 | 6.0 | 6.0 | 60.0 | 6.0 | 60.0 | 60.0 
San Antonio, Texas 69.1 | 75.2 | 81.0 | 83.8 83.5 79.0 | 76.0 76.0 76.0 | 76.0 76.0 | 76.0 
Scranton, Pennsylvania | 48,1 | 59.4 67.8 | 71.7 | 69.8 62.9 a 58.2 64.1 70.3 70.9 | 67.9 
| Seattle, Washington | 49.4 | 5 | 59.0 | 63.2 | 63.1 | 58.1 | 2 ra a | a | a ray 
South Bend, Indians 47.9 59.2 68.4 | 73. | 71. 65.2 4 fs & | & is & 
Spokane, Washington 4g. 55.5 | 62.8 | 69.0 | 68.1 59.2 | rb i &. & | & & 
Springfield, Massachusetts 47-3 | 583 | 67.8 | 72.6 | 70.8 | 62.6 || 4.0 49.0 | 52.0 | 54.0 | 55.0 | 54.0 
Syracuse, New York 57.7 65.6 70.6 68.8 61.8 44.2 5.5 59.8 66.4 70.4 67.7 
Tacoma, Washington 1 58.7 62.8 62.6 57.3 49.0 51.0 53.0 59.0 61.0 60.0 
Tampa, Florida 76.3 80.2 81.2 81.5 79.9 60.0 85.0 87.0 85.0 85.0 83.0 
Toledo, Ohio 59.4 68.7 73.2 71.3 64.4 48.0 66.0 72.0 87.0 85.0 72.0 
| Trenton, New Jersey 61.1 69.5 | 74.6 73.0 | 66.9 a a a a re a 
Tulsa, Oklahoma 68.4 77.8 82.0 82.1 75.0 62.2 70.0 77.2 81.8 81.8 79.2 
| Utica, New York 56.4 65.2 69.3 66.9 58.8 43.2 53.6 63.0 70.0 70.2 67.6 
Washington, D. C. 63.7 72.2 76.8 75.0 68.1 49.0 49.0 43.0 67.0 73.0 15.0 
Waterbury, Connecticut 59.0 67.5 72.5 73.3 63.9 47.0 64.0 68.0 74.0 Ts.0 13.0 
Wilmington, Delaware 65.1 74.4 79.4 78.3 70.6 52.0 68.0 73.0 78.0 79.0 5.0 
Wichita, Kansas 63.1 71.4 76.3 74.0 68.3 ° ° ° e ° ¥ 
Worcester, Massachusetts 5 | 66.2 | 1.2 | 68.9 | 62.3 |} 46.0 | 53.5 | 65.0 | 70.0 13.0 | 66.5 
Yonkers, Wew York 6.6 | 68.8 | 73.8 | 73.2 66.6 | 6.0 | 69.0 | 75.0 | 77.0 | 79.0 | 78.0 
Youngstown, Ohic | 9-7 | 6% | 72.3 | 69.2 | 63.6 |} 43.0 | 50.5 | 56.5 | 62.5 |. 66.0 9 | 
1/ Data not on schedule. 2/ Average of 55 degrees the year round. 3/ Varies from 70 - 75 degrees the year round. 
4/ average of 60 degrees the year round. 5/ Average of 47 degrees the year round. * Schedule not returned. | 
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because of their climate, constitute outstanding potential 
markets for air conditioning equipment, which are likely 
to be considerably limited in the near future by one or 
more of the major factors or by their water supply sys- 
tem reaching its service capacity. Thus Baltimore, Md., 
now using approximately 75 per cent of its delivery 
capacity, will shortly be in need of seeking new sources 
of raw water supplies. Buffalo, N. Y., using 73 per cent 
of its present capacity, reports a possible expansion of 
25 per cent from present water sources with present 
facilities for storage, treatment, and pumping. Dayton, 
Ohio, using 84 per cent of its capacity is another poten- 
tially excellent air conditioning market which may soon 
be limited by lack of raw water resources, while El Paso, 
Tex., now using 94 per cent of its present capacity, will 
need additional plant before further considerable ex- 
pansion in delivery is possible. 

Table 4 gives such detailed information concerning 
the operation of water-using air conditioning installations 
as were available in city records. Perhaps the most 
important fact developed by this table is the obvious need 
for city water authorities of each community to make a 
complete census of air conditioning equipment which 
they are serving, showing the installed horsepower, the 
tonnage of refrigeration supplied by each installation, and 
the gallonage of water which they draw from the city 
system, as well as the method of disposing of the waste 
water, 

It appears that in many cities the drain on the water 
system is being felt with sufficient severity to justify con- 
sideration of limiting ordinances of one sort or another, 
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but that very little actual data have been accumulated to 
show just what the drain may be in comparison to the 
total facilities of the cities, or whether the extra demand 
which is straining the system is really due to air condi- 
tioning use. This is an exceptionally serious situation 
for the manufacturer of air conditioning apparatus, as he 
may find his product blamed and his market limited by a 
situation caused by some other condition, 


Data on Water Temperatures 


Table 5 (reproduced here) has been compiled for ref 
erence purposes because of the importance of temperature 
factors of both air and water in affecting the size of in- 
stallations necessary to achieve a given result. ligures 
for air temperatures are from the records of the U. S. 
Weather Bureau. Temperatures of water at main out 
lets by cities are from data furnished by the individual 
city water authorities. 

One of the important facts developed by these tem- 
perature comparisons is the reversal in position of air 
and water temperatures in August and September. In 
general, from April through July water temperatures are 
below the normal mean air temperatures, but in prac- 
tically every city this situation is reversed during August 
and September, the water temperatures at main outlets 
running as much as 16 degrees higher than the air tem- 
perature. Obviously this condition indicates that the use 
of water in air conditioning installations in the late sum 
mer will increase by a considerable gallonage over usage 
during the earlier months of the summer unless steps are 
taken for conservation. 





[Concluded from p. 479] 

The line is subject to practically all kinds of soil con- 
ditions. Part of the line is through heavy timbered 
country, another large portion is through sandy loam, 
and about three miles of the pipe courses through heavy 
cypress swamp. 


A comparatively straight section of the 10 mile line. Eleven 


were all that unskilled laborers needed to tighten the bolts on the couplings 


> 


First shipment of the pipe arrived on March 13 and 
the line was tested May 25. As much as 2800 ft of pipe 
was laid in a day. No The 
laying crew comprised a foreman and seven helpers ; two 
men for tightening the couplings, and one for coating 


skilled labor was used. 


the couplings. 


Small hand wrenches 


men finished the job in 70 days. Inset 
American Rolling Mill Co, 


Photographs courtesy 


> tener. 
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Details of the apartment cooling units 


lee Cools New Apartment Building 


By E. O. Young* [as told to Francis A. Westbrook] 


Hf Larchmere-Moreland Apartment in Cleveland 

is the first apartment house in the city equipped 

for comfort cooling. One of the most interesting 
features of the summer cooling is that it is applied to 
apartments that rent for from $70 to $100 a month, and 
that it is economically practicable to do so. 

There are 36 apartments in the building, consisting of 
five and six rooms each. Each living room is individually 
conditioned by equipment installed in the kitchen. The 
cooling unit consists of a condensation tank and an ice 
tank. The lower portion of the tank has fins which act 
as cooling surfaces similar to cooling coils and tend to 
dehumidify the air. The air inlet is 10 in. above the 
floor of the living room, which is on the opposite side of 
the wall from the side of the kitchen where the unit is 


"Owner, E. O. Young Co. 


located. As the air enters the cooling unit at this point 
it is drawn over and around the cooling fins, spaced 1 in. 
apart, by fans in a chamber at the opposite end of the 
unit. The cooled air is then blown over the ice tank 
and into the supply duct which leads directly to the 
living room. 

A 1/20 hp 2 speed motor drives the blowers, with a 
switch on the front where it is accessible. Two sizes of 
unit are used; one has a fan capacity of 250 cfm which, 
with 200 Ib of ice per day, has been-calculated as suffi- 
cient for the smaller apartments. The other size has a 
325 cfm fan and is for the larger apartments, which use 
300 Ib of ice per day. The unit.as a whole is of galva 
nized sheet metal construction, lined with ™4 in. ipsula- 
tion. The front.is of wood arid has a door through which 
the fan and motor may be removed for repairs. The 

lengths of the units are 36 and 





Each of the 36 apartments in this Cleveland 
apartment building has its own ice-using com- 
fort cooling unit. The ice tank for each apart- 
ment is situated under the sink in the kitchen, 
and the air is conveyed through a short duct 
to the living room on the opposite side of the 
wall ....3 in. eubes of ice are delivered in bags 


48 in., height is 30-in., and 
depth 23 in. 

The ice used consists of 3 in. 
cubes. Each tenant makes his 
arrangements with the City Ice 
& Fuel Co. The company offers 
special rates to keep the ict 
tanks filled, or the tenant may 

[Concluded on p. 491] 
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Stresses in Bolted Flanged Connections 


By E. O. Waters*, D. B. Wesstrom**, D. B. Rossheim}, and F. S. G. Williams}} 


O far, the earlier work has been reviewed and the 
basis of the present study discussed. The ta- 
pered hub flange without hydrostatic pressure was 

analyzed last month, and we continue with an analysis 
of the tapered hub flange with hydrostatic pressure and 
no bolt load. Illustrative problems are included. 


Tapered Hub Flange With Hydrostatic Pressure and 
No Bolt Load 


There is an apparent paradox in the title of this sec- 
tion, in that the externally applied forces are not bal- 
anced in the axial direction. Actually, the axial pull on 
the shell may be thought of as balanced by a virtual pull 
on the contact face of the ring, upon which is super- 
posed a couple of sufficient magnitude to give a resultant 
pressure on the contact face; and since the stress effects 
of this couple are completely determined by the methods 
given.earlier in this paper under “Analysis of Stress Dis- 
tribution,” the hydrostatic end force 
on the shell and the virtual pull on 
the ring face are the only axial loads 
that need be considered here. It 
must further be observed that point 
O shown in Fig. 3, can no longer be 
considered as fixed, since the hydro- 
static pressure tends to stretch both 
hub and ring, whereas in the method 
given earlier in this paper under 
“Analysis of Stress Distribution” 
the shearing action at the interface tends to stretch one 
part and shrink the other, so that the net effect can, with 
some justification, be disregarded. With these prelim- 
inaries, a stress analysis will now be outlined. 

The radial force acting outward on the ring at its 
inside diameter is p — P,/t per unit area, and the radial 
displacement of point O’ shown in Fig. 3 may be found 
by the usual thick-cylinder analysis. The displacement 
y, of point O is greater than this by —'/, 6t; this gives 
a relation between y,, P, and 6. Secondly, the rota- 
tion between the hub and the ring at O is found by let- 
ting W”,=0 in Equation [2] and solving for 6; this gives 
a relation between @ and M,,, or 6, My,, and P,. The 
hub and shell equations are identical with Equations [4] 
and [5] except that the right-hand members have a con- 
stant term proportional to ~/E which gives, in the solu- 
tion for y, the membrane expansion due to p with dis- 
continuity effects neglected. All told, there are six con- 
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stants of integration (four in the solution of the hub 
equation and two in that for the shell) ; and since there 
are four identical elastic conditions at the shell-hub in- 
terface and two independent relations established for the 
ring, the necessary and sufficient equations exist for 
evaluating them. 

Unfortunately, the computations for a single problem 
are extremely laborious ; however, it would be possible 
to derive a set of F and V values analogous to those pre- 
sented previously in this paper, in which the combined 
rotation and expansion of the ring are taken into account, 
and which could be used in simplified formulas like Equa- 
tions [8], [9], and [10], but with M replaced by fp, to 
compute the first and second peaks of stress caused by the 
internal pressure. 

It may also be suggested that, since the discontinuity 
stresses due to pressure are apt to be much smaller than 
those due to bolt pull, it is not necessary to compute them 
with any great precision. Suppose, for a first approxima- 
tion, that the tapered hub and shell are replaced by a shell 
of constant thickness g,, and that the ring is wide enough 
to prevent expansion of this assumed hub at its con- 
strained end. If there is no rotation of the ring, the 
existence of internal pressure causes a large positive 
moment at the junction with the hub, which is of no 
consequence as it is counteracted by a negative moment 
at the same location due to bolt pull; furthermore, the 
first peak of negative moment due to internal pressure 
is so small as to be inconsequential. On the other hand, 
if we permit the end of the assumed hub to rotate freely, 
at the same time constraining it against expansion, we 
obtain a zero moment at the junction of hub and ring, 
and a negative movement at some distance from this 
point, which is in general of the order of magnitude of 
the negative peak of moment that occurs in the actual 
hub-shell combination under pressure from within. The 
extreme fiber stress due to this moment may be com- 
bined with the stress due to the hydrostatic end force, 
and with the maximum bending stress in the hub due to 
bolt pull, if the latter occurs at the small end of the hub, 
to get an approximate value of the maximum longitudinal 
stress due to both internal pressure and bolt pull. If 
the maximum longitudinal hub stress due to bolt pull 
alone occurs at the large end of the hub, it is considered 
unlikely that a much greater longitudinal stress, due to 
combined bolt pull and internal pressure, occurs at any 
point whatever. 

The mathematical expression for the maximum longi- 
tudinal stress in the hub, caused by internal pressure, is 


greatly simplified by this approximation. Using 
2 
y = & (6, sin Bx + cy cos Bz) + (: —;)22 
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and its first and second derivatives, and specifying that 
y = M, = Owhen + = 0, it is found that the integration 
constants become 


» \n'p 
= Oand to = — (1—~ ) 
2 J gE 


Substituting these in the equation for the moment and 
its first derivative, the maximum moment in the hypo- 
thetical hub, due to pressure, is found to occur at a dis- 
tance + = — 2/48 from the back of the ring, and its 


value is 


—rx/4 
M=— 1-3) pe _ 
( 2} (2V/2) a? 
The corresponding longitudinal tensile stress in the outer 
surface of the hub, assuming vy = 0.3 is 


Si = 0.5rip/go 


In other words, the maximum stress in the outer fibers 
of the hub, due to bending caused by internal pressure, 
is of the same magnitude as the direct tensile stress in 
the shell due to the hydrostatic end force. 


Illustrative Problems 


A few illustrative problems are given as an aid to 
a clear understanding of the charts and design formulas. 
In the second and third problems, a calculation of the 
bending stresses along the hub and shell has been made, 
showing the separate effects of bolt load and hydrostatic 
pressure. This requires the use of formulas and meth— 


ods which are only outlined in the present paper, but 
are given in complete detail in the authors’ report, pre- 
viously referred to (8). 


Example 1. Given an integral flange with the following di- 
mensions: A = 44% in, B = 36% in, ¢ = 248 jn. op = 1 
in., gx = 1% in, A = 3% in. Find the critical stresses Su, Se. 
Sr, assuming that the bolting is such as to give a ring moment of 
402,000 in-Ib. 

The design factors are: M = 10976, K = 1.2048, g:/go = 1.5, 
h/V Bago = 0.5164, t/go = 2.9375, V B/go = 6.05186. From Fig. 
4, F = 0.847, I’ = 0.310, and entering Fig. 7 with K, it is found 
that 7 = 1.835, U = 11.91, Y = 10.4, Z = 5.60, According 


f = 1. By calculation, X = 1.139, and the three 


to Fig. 6, — 
stresses that may he critical are, in round numbers: Sw = 





Progress in pressure vessel design and fabrication 
during the past two decades has brought about a 
marked change in the form of bolted connections. 
Whereas flanges were formerly provided with hubs 
of approximately uniform thickness, screwed to or 
slipped over the shell or pipe, it is now customary 
to use tapered hubs, and an integral structure is 
obtained by butt welding the end of the hub to the 
shell. This has invalidated former methods of de- 
sign for flanged connections. . . . . This paper out- 
lines a revised analysis based on the ring, tapered 
hub, and shell being considered as three elastically 
coupled units loaded by a bolting moment, a hy- 
drostatic pressure, or a combination of the two. 
Design formulas and charts are given for the compu- 
tation of stresses that are likely to be critical, and 
their application is illustrated by three problems 
which are taken from current commercial practice 
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Fig. 8—Graphical results of Examples 2 and 3 


5500 Ib per sq in., Se = 2200 Ib per sq in., and Sr = 700 lb 
per sq in. 

This flange is designed to carry an internal pressure of 75 
lb per sq in., which gives a longitudinal membrane stress of only 
460 Ib per sq in. at the large end of the huh, negligible in com 
parison with Sy. At the small end of the hub the longitudinal 
membrane stress is 700 lb per sq in., which, as previously stated, 
may be taken as a rough indication of the maximum bending 
stress that may be expected from the internal pressure. 

If we compare the stress conditions in this flange as just coni- 
puted with those in an identical flange not secured to a shell, i. e.. 
a loose flange with hub, we find that F and I’ have new values. 
These, as obtained from Fig. 5 are F, = 1.52 and lV’, = 0.98. 
This changes X to 0.773, and the three stresses become Sx = 
3770 Ib per sq in. Se = 1950 Ib per sq in., and Sr = 2290 
Ib per sq in, If the hub of the loose flange is made progres- 
sively shorter, it will be found that Sx and Se approach zero, 
while Sr becomes the critical stress and approaches its maxi- 
mum value of 13,230 Ib per sq in. 

Example 2. A filter shell flange has the following dimensions: 
A = 127 in, B = 120% in, t = 248 in, go = % in, m = 
1% in, h = 3% in., bolt-circle diameter = 124% in., outside 
diameter of gasket = 123 in., inside diameter of gasket — 121% 
in. Thirty-six 1%-in., bolts are used, with an allowable stress 
of 20,000 Ib per sq in. Using a slight modification of the method 
specified in the A.S.M.E. Code for Unfired Pressure Vessels for 
computing the effective loading on the ring, in accordance with 
the practice of certain designers, the equivalent ring moment Wa 
is assumed equal to 903,000 in.-Ib. 

The various factors in the design formulas are then as follows 


K = 1.0561, 9:/g0 = 1.8, h/VBg. = 0.3605, F = 0.852. V = 
0.293, T = 1.90, U = 39.0, V = 35.2551, Z = 18.3295, t/g 4.7, 
VB/g. = 13.8708, X = 1.3427, M = 7509.36, and f = 1.4. The 
from 


foregoing factors have been computed either directly 01 
include 


plotted values of a,/A,, a:/A,, etc., since it was desired to 
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a detailed analysis of hub stress in this and the following prob- 
jem, for which accurate values of the design factors are essential. 
Stresses that may be critical are, in round numbers: Sz = 
11,000 Ib per sq in. (at small end of hub), Se = 1600 lb per sq 
in. and Sr = 750 lb per sq in. It is quite obvious that in this 
particular flange the ring stresses are negligible. 

Using the detailed stress analysis in the authors’ complete 
report (8), the displacement, bending moment, and bending stress 
in the hub and shell have been computed for selected points, 
and the corresponding curves are shown in Fig. 8, These curves 
bring out clearly the stiffening effect of the tapered hub, the 
effect of the taper in shifting the maximum moment and bending 
stress away from the large end of the hub, and the small value 
of the shell as a strengthening element after a certain length 
has been reached. No curves are shown for the ring, since the 
ring stresses are not critical and the ring proportions are such 
that it rotates with practically no change of shape. 

Example 3. The flange of example 2 is subjected to an internal 
pressure of 50 Ib per sq in. Again using the formulas in the 
complete report, curves of displacement, moment and bending 
stress are shown in Fig. 8 for the effect of hydrostatic pressure 
with bolt pull absent. The dashed line indicates the membrane 
expansion of the three elements of the flange, treated as inde- 
pendent members without discontinuity stresses. The slope of the 
solid displacement c-rve at the junction of hub and ring illus- 
trates the rotation of the ring due to hydrostatic pressure alone, 
in which respect the behavior differs markedly from that of a 


Heating - Piping 497 
atAir Conditioning 


cylindrical vessel with reinforcing ring at a distance from its 
end. The moment at the large end of the hub is reduced, and the 
maximum occurs not at that point but at the second peak, where 
its sign reverses so that the bending stresses due to bolt pull 
and hydrostatic pressure are additive. 

When the effects of bolt pull and internal pressure are com- 
bined, it is found that the latter adds considerably over 25 per 
cent to the bending stress caused by the former; thus, illustrating 
the importance of an investigation of pressure effects when the 
two components of bending stress have additive maxima. It 
should also be noted that the total expansion reaches a maximum 
of about 200 per cent of the membrane expansion alone. How- 
ever, since the membrane hoop stress in the shell, figured by the 
customary simple rule, is somewhat less than 5000 Ib per sq in., 
the actual maximum hoop stress is not excessive when compared 
with the maximum bending stress. Specifically, the total stresses 
at the junction of shell and hub are as follows, using Hooke’s 
law for two dimensions : 


Axial stress, outer surface == longitudinal membrane stress 
+ bending stress = 16,575 lb per sq in. 
Axial stress, inner surface = longitvdinal membrane stress 


bending stress -11,765 Ib per sq in. 


Hoop stress, outer surface = (F total! hoop strain) 4 
vy (axial stress in outer surface) = 12,068 lb per sq in. 


(E > 


3565 Ib per sq in. 


Hoop stress, inner surface total hoop strain) 
v (axial stress in inner surface) 


[To he concluded | 


Welding Society Publishes 
Standard Welding Symbols 


Realizing that welding cannot take its place as an 
engineering tool unless means are provided for convey- 
ing full information from designer to workmen, the 
American Welding Society has evolved and published a 
set of standard welding symbols covering both fusion 
and resistance welding. 

These symbols provide the means of placing complete 
welding information on drawings. They are ideo- 
graphic; that is, they are picture-writing symbols, show- 
ing graphically the type of weld required. In evolving 
the symbols, the need for simplicity has been kept in 
mind and the general principle has been followed of 
having the most common form of any weld require a 
minimum of numerical data. In final form, the scheme 
amounts to a shorthand system whereby a large amount 


come necessary. 


ent users. 


of information may be conveyed accurately with a few 
simple lines and numbers. 

It is pointed out that, in practice, many companies 
may require only a few of the symbols, and if they 


desire, can make up their own legends, selecting such 


parts of the system as fit their needs and discarding 
the remainder. In such a case, where a weld departs 
from the user’s standard, supplementary data will be- 
Sut, this simply makes the user’s 


standard a part of the symbol system and means only 


that exact interpretation will vary slightly among differ- 


On the whole the symbols lay the foundation 
for a universal welding language. 

The symbols for fusion welding are reproduced here. 
\ similar chart is available for resistance welding. 



























































+ In plan or elevation, near, far and both sides locations FUSION WELDIN YMB - 
: er to nearest member parallel to plane of drawing and not 
© others tarther behind. a - x“ ] PLUG FIELD AL FLUSH 
% In section or end views only, when weld is nct drawn BEAD | FILLET V BEVEL U w) SLOT WELD 
te side to which arrow points is considered near side. 
3 Ww lds oO bo s *s are of Se > size SS ¢ -r se 
‘al n both sides are of same size unle therwise V—“ NX | \4 Y VY / * + O — 
—— — 
. . Symbols govern to break in continuity of structure or NEAR SIDE FAR SID BOTH i 
? extent of hatching cr dimension lines. FIELD WELO SEE NOTES 


» <All welds are continuous and of user’s standard pro 
po thons nd all except V- and bevel grooved welds are 
Cesed usless otherwise shown. 


size a f SIZE »y 0 
Al 
4 
ml ROOT SE 
OPENING Size OPENING 





SS INCLUDED ANGLE —_ SIZE SIZE 
90° 40° ~ INCRE ment | WELO ALL 
LENGTH AROUND 

























' Whee 
i Pe ' 1 welds are drawn in section or end views, obvious 
niormat Is not given by symbol. Me. 

I ints in which one member only is to be grooved FLUSH 

“TOWs nt to that member. 

s 

x I ot arrow used for specification reference. 

\) 
Ote \ll dimensions are in inches. 7 


























SEE NOTE 2 





SEE NOTE 6 





















ATENT heat is defined as the heat which is added 
to or extracted from a substance in changing its 
physical state from a solid to a liquid (latent heat 

of fusion) or from a liquid to a vapor (latent heat of 
vaporization). In air conditioning work the latent heat 
refers to the change of liquid water to water vapor in 
humidifying or the change of water vapor to liquid water 
in dehumidifying. The values of latent heat of evapora- 
tion in Btu per lb are, according to one authority: 


Temperature, F Latent Heat 
32... i take v aid .. 1073.4 
34 - ince Kas bacebed ware . ... 1072.3 

.. 1071.2 
1070.2 

. 1069.1 
. 1068.0 
1066.9 
1065.8 
1064.7 
1063.6 
1062.5 
1061.4 
1060.3 
1059.3 
1058.2 

.. .1057.1 
. .1056.0 
1054.9 
.1053.8 
1052.7 
1051.6 
1050.6 
1049.5 
1048.4 
..-1047.3 
.. 1046.2 
1045.1 
1044.0 

. 1042.9 
...1041,8 
.. 1039.6 
..- 1088.5 
. 1037.4 


ice and if ice is used as the medium of cooling the quan- 
tity melted can be determined by using this value. Sup- 
pose 180,000 Btu per hr is to be absorbed, ice is to be 
used as the cooling medium, and that water at 52 F will 
satisfy the cooling requirements. The heat absorbing 
capacity of each pound of ice melted is: 

1 lb iceX 144 

1 lb water * (5 


144 Btu 
a ae ene 20 Btu 


164 Btu 
180,000 —- 164 = 1097 Ib of ice melted per hr. 
The ton of refrigeration per 24 hr is based upon the 
latent heat of fusion of ice and is defined as the heat 
absorbed by the melting of one ton of ice per day. 


32) 


2,000 Ib of ice X 144 = 288,000 Btu per day. 
288,000 
- = 12,000 Btu per hr 
24 hr 
12,000 
a 200 Btu. per minute 
60 min 


Latent Heat Load in Air Conditioning 


The latent heat load for air conditioning calculations 
is the sum of all items that produce water vapor. Such 
items as people, infiltration of outside air, coffee urns 


“Engineer, Carrier Corp. 
Part 4 of a series. Part 1 was le sy in the May issue, pp. 281-284, 


Part 2 in June, pp. 367-368, and Part 3 in July, pp. 415-417. 
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and certain products all give off water vapor which is 
latent heat. The quantity of water vapor given off per 
hour is measured in pounds or grains (7000 grains = 
1 pound) and this quantity in pounds multiplied by the 
latent heat of vaporization (taken at the evaporating tem- 
perature) will give the heat quantity in Btu per hr. The 
average surface temperature of the human body is about 
96 F, which is approximately 214 F less than the normal 
internal temperature of 98.4 F. The latent heat of 
evaporation of water vapor at the surface temperature of 
96 F is 1038.5 Btu per lb of water vapor. Thus, if the 
normal person at rest gives off 0.173 Ib of water vapor 
per hr (equal to 1211 grains per hr) the amount of 
latent heat given off per person at rest is 0.173 lb X 
1038.5 Btu = 179.65 Btu per hr, ordinarily used as 
180 Btu per hr. 

The latent heat as well as the sensible heat given up 
by persons varies with the amount of work being done 
by the person as shown in Table 4 of the 4.S.H.V.E. 
Guide, 1937, p. 77. 

The average hourly total heat per person in a theater, 
restaurant, or similar place, is taken as 400 Btu per hr, 
of which 180 Btu is latent heat and 220 Btu is sensible 
heat. These values are used where a temperature of 
80 F dry bulb and 50 per cent relative humidity is main- 
tained; if the conditions are 85 F dry bulb and 40 per 
cent relative humidity, the values are 220 Btu latent heat 
and 180 Btu sensible heat. If the conditions maintained 
are 75 F and 55 per cent, the values are 260 Btu sensible 
heat and 140 Btu latent. (See charts in 4.S.HV.E. 
Guide, 1937, p. 78). 

The quantity of water vapor from infiltration 
side air is determined from the difference between the 
grains of moisture at the outside dewpoint and the room 


The latent heat value for water vapor 's 
If the infil- 


of out- 


dewpoint. 
taken at the outside dewpoint temperature. 








Properties of Saturated Water Vapor with Air 



























































PRESSURE OF SATURATED Votoms ww Cu Pr 
Vasen Waioer or Sarvnarep Varor Ba rer, 29.92 In. Ho Haat Cowrawr rea La 
Temr.. 
F per Cu Ft per Ib of Dry Air of 1 tb of , Dry Air 
Air V ion ts 
In. of Hg Lb per Sq In. of i bof | Dry Air + Dy i UF with Vapor 
Pounds Grains | Pounds | Graine | Drv Air | Vapor to Datum Datum | ' Saturete 
Saturate i it 
0 0.03773 0 01853 0.000067914 0.475 0.0007852 5.50 11.58 11.58 0.0000 1059.2 0.8317 
1 .03975 .01963 .000071395 . 500 .0098275 5.79 11.60 11.62 .2401 1059.7 1.117 
2 04186 .02056 .000075021 .525 .0008714 6.10 11.63 11.64 .4801 1060.1 1.404 
3 04409 .02166 .000078851 552 .0009179 6.43 11.65 11.67 .7201 1060 .6 1.604 
4 04645 02282 . 000082890 580 0009671 6.77 11.68 11.70 9601 1061.0 1.986 
5 0 04886 0.02400 0.000087005 0 609 0.001017 7.12 11.70 11.72 1.200 1061.5 2.280 
6 .05144 .02527 .000091399 .640 .001071 7.50 11.73 11.75 1.440 1061.9 2.577 
7 -05412 . 02658 - 000005955 -672 .001127 7.89 11.75 11.77 1.680 1062.4 2.877 
s .05692 02796 .00010070 .705 .001186 8.30 11.78 11.80 1.920 1062.8 3.180 
y 05988 02941 00010572 740 .001247 8.73 11.80 ll 83 2.160 1063.3 3.486 
10 0.06295 0.03092 0.00011090 0.776 0.001411 9.18 11.83 11.85 2.400 1063.7 3.795 
ll .06618 03251 00011634 814 001379 9.65 11.86 11.88 2.640 1064.2 4.108 
12 .06958 03418 00012206 84 001450 10.15 11.88 11.91 2.880 1064 .6 4.424 
13 .07809 03590 00012794 896 091523 10.66 11.91 11.93 3.120 1065.1 4.7482 
14 .07677 03771 00013410 939 .001600 11.20 11.93 11.96 3.359 1065.5 5.064 
15 0 08067 0.03963 0.00014062 0.984 0 001682 11.77 11.96 11.99 3.599 1066.0 5.392 
16 .08469 04160 00014732 1.041 001766 12.36 11.98 12.01 3.839 1066.4 5.722 
17 08895 04369 00015440 1.081 001835 12.99 12.00 12.04 4.079 1066.9 6.058 
18 .09337 01586 .00016174 1 132 001947 13.63 12.03 12.07 4.319 1067.3 6.397 
19 09797 04812 .00016935 1 185 002043 14.30 12.06 12.09 4.559 1067.8 6.741 
20 0.1028 0.05050 0.00017747 1.242 0 002144 15.01 12.08 12-12 4.798 1068 .2 7.088 
21 . 1078 .05295 . 00018564 1.299 .002250 15.75 12.11 12.15 5.038 1068 .7 7.443 
22 1132 .05560 .00019439 1.361 .002361 16.53 12.13 12.18 5.278 1069.1 7.802 
23 . 1186 .05826 .00020335 1.423 .002476 17.33 12.16 12.20 5.518 1069.6 8.166 
24 1244 06111 .00021276 1 489 002596 18.17 12.18 12.23 5.758 1070.0 8.536 
25 0.1304 0.06405 0.00022255 1.553 0.002722 19.05 12.21 12.26 5.998 1070.5 8.912 
26 . 1366 .06710 .00023278 1.629 ‘ 19.97 12.23 12.29 6.237 1070.9 9.202 
27 .1432 .07034 .00024342 1.704 .002991 04 12.26 12.32 6.477 1071.4 9.682 
28 1 .07368 00025445 1.781 .003133 21.93 12.28 12.34 6.717 1071.8 10.075 
29 .1571 .07717 . 00026597 1.862 d 22.99 12.31 12.37 6.957 1072.3 10.477 
30 0.1645 0.08080 0.00027797 1 946 0.003439 24.07 12.33 12.40 7.197 1072.7 10.886 
$1 .1722 08458 - 00029043 2.033 .003601 25.21 12.36 12.43 7.437 1073.2 11.302 
32 . 1803 08856 4 2.124 .003771 26. 12.38 12.46 7.677 1073.6 11.726 
33 . 1879 .09230 .00031471 2.203 .003931 27.52 12.41 12.49 7.917 1074.1 12.139 
3A . 1957 -09610 .00032690 2.288 004094 28 .66 12.43 12.51 8.157 1074.5 12.556 
35 0.2036C 0 1000 0.0003394 2.376 0.004262 29.83 12.46 12.54 8.397 1075.0 12.979 
36 21195 .1041 .0003527 2.469 .004438 31.07 12.48 12.57 8.636 1075.4 13.409 
37 . 22050 . 1083 .0003662 2.563 .004618 32.33 12.51 12.60 8.876 1075.9 13.845 
38 + 22925 1126 .0003799 2.660 .004803 33.62 12.53 12.63 9.116 1076.3 14.285 
39 23842 1171 .0003943 2.760 004996 34.97 12.56 12.66 9.356 1076.8 14.736 
40 0 24778 0.1217 0.0004090 2.863 0.005194 36.36 12.59 12.69 9.596 1077.2 15.191 
41 25755 1265 .0004243 2.970 005401 37.80 12.61 12.72 9.836 1077.7 15.657 
42 . 26773 1315 0004 3.081 005616 39.31 12.64 12.75 10.08 1078.1 16.13 
43 . 27832 1367 .0004566 3.196 005840 40.88 12.66 12.78 10.32 1078 .6 16.62 
44 . 28911 1420 .0004735 3.315 42.48 12.69 12.81 10.56 1079.0 17.11 
45 0.30031 0.1475 0.0004909 3.436 0.006306 44.14 12.71 12.84 10.80 1079.5 17.61 
46 .31191 1532 .0005088 3.562 . 006553 45.87 12.74 12.87 11.04 1079.9 18.12 
47 32393 1591 .0005274 3.692 .006808 47.66 12.76 12.90 11.28 1080.4 18.64 
48 . 33635 1652 .0005465 3.826 007072 49.50 12.79 12.93 11.52 1080.8 19.16 
49 34917 1715 .0005663 3 964 007345 51.42 12.81 12.96 11.76 1081.3 19.70 
50 0.36241 0.1780 0.0005866 4.106 0.007626 53.38 12.84 12.99 12.00 1081.7 20.25 
51 .37625 1848 .0006078 4.255 .007921 55.45 12.86 13.02 12.23 1082.2 20.80 
52 . 39051 1918 .0006296 4.407 -008226 57.58 12.89 13.06 12.47 1082 .6 21.38 
53 40496 1989 -0006516 4.561 .008534 59.74 12.91 13.09 12.71 1083.1 21.95 
i .42003 .0006746 4.722 , 61.99 12.94 13.12 12.95 1083.5 .55 
55 0.43570 0.2140 0.0006984 4.889 0.009192 64.34 12.96 13.15 13.19 1084.0 23.15 
56 .45179 -2219 .0007228 5.060 .009536 66.75 12.99 13.19 13.43 1084.4 23.77 
57 -46828 . 2300 0007477 5.234 69.23 13.01 13.22 13.67 1084.9 24.40 
58 -48538 - 2384 0007735 5.415 01026 71.82 13.04 13.25 13.91 1085.3 25.05 
59 - 50310 .2471 5.602 01064 74.48 13.06 13.29 14.15 1085.8 25.70 
60 0.52142 0.2561 0.0008278 5.795 0.01103 77.21 13.09 13.32 14.39 1086 .2 26.37 
61 54035 . 2654 .0008562 5.993 01144 80.08 13.11 13.35 14.63 1086.7 27.06 
62 . 55970 .2749 .0008852 6.196 01186 83 .02 13.14 13.39 14.87 1087.1 27.76 
63 . 57985 . 2848 -0009153 6.407 01229 86.03 13.16 13.42 15.11 1087 .6 28.48 
64 .60042 . 2949 @ 6.622 01274 89.18 13.19 13.46 15.35 1088 .0 29.21 
65 0.62179 . 3054 6.845 0.01320 92.40 13.21 13.49 15.59 1088.5 29.96 
66 .64378 .3162 0010105 7.074 1368 95.76 13.24 13.53 15.83 1088 .9 30.73 
67 . 66638 .3273 1 7.308 01417 99.19 13.26 13.57 16.07 1089.4 31.51 
68 . 68980 . 3388 -0010816 7.571 .01 102.8 13.29 13.60 16.31 1089.8 32.31 
69 .71382 . 3506 0011140 7.798 .01520 106.4 13.31 13.64 16.55 1090.3 33.12 
70 0.73856 0.3628 0.0011507 8.055 0.01574 110.2 13.34 13.68 16.79 1000.7 33.96 
71 . 76431 .3754 .0011884 8.319 .01631 11M. 13.37 13.71 17.03 1091.2 34.83 
72 e "3883 -0012269 8.588 118.2 13.40 13.75 17.27 1091.6 35.70 
73 -81766 .4016 -0012667 8.867 °01748 122.4 13.42 13.79 17.51 1092.1 36.60 
74 - 84555 .4153 .0013075 9.153 .01809 126.6 13.44 13.83 17.75 1092.5 37.51 
75 0.87448 0.4295 0.0013497 9.448 0.01873 131.1 13.47 13.87 17.99 sone 38.46 
76 - 90398 4440 -0013927 9.749 .01938 135.7 13.49 13.91 18.23 1093. 39.42 
77 93452 4590 -0014371 10.06 .02005 140.4 13.52 13.95 18.47 1093.9 40.40 
- 96588 4744 .0014825 10.38 .02075 145.3 13.54 13.99 18.71 1094.3 41.42 
79 - 99825 .4903 0015295 10.71 .02147 150.3 13.57 14.03 18.95 1094.8 42.46 
80 1.0316 0.5067 0.0015777 11.04 0.02221 155.5 13.59 14.08 19.19 1095.2 43.51 
81 1.0661 . 5236 -0016273 11.39 .02298 160.9 13.62 14.12 19.43 1005.7 44.61 
82 1.1013 5409 -0016781 11.75 .02377 166.4 13.64 14.16 19.67 1096.1 45.72 
83 1.1377 .5588 -0017304 12.11 024590 172.1 13.67 14.21 19.91 1096.6 46.88 
84 1.1752 . 5772 .0017841 12.49 -02543 178.0 13.69 14 20.15 1097.0 48.05 
85 1.2135 0.5960 0.0018389 12.87 0.02629 184.0 13.72 14.30 20.39 1097 .5 49.24 
86 1.2527 .6153 .0018950 13.27 .02718 190.3 13.74 14.4 20.63 1097.9 50.47 
87 1.2933 - 6352 -0019531 13.67 :02810 196.7 13.77 14.39 20.87 1098 .4 51.74 
8&8 1.3346 -6555 -0020116 14.08 .02904 203.3 13.79 14.44 21.11 1098.8 53.02 
89 1.3774 -6765 . 002072. 14.51 -03002 210.1 13.82 14.48 21.35 1099.3 54.35 
90 1.4211 0.6980 0.0021344 14.94 0.03102 217.1 13.84 14.53 21.59 1099.7 55.70 
91 1.4661 7201 .0021982 15.39 -03205 224.4 13.87 14.58 21.83 1100.2 57.09 
92 1.5125 7429 .0022634 15.84 -03312 231.8 13.89 14.63 22.07 1100.6 58.52 
93 1.5600 . 7662 .0023304 16.31 -03421 239.5 13.92 14.69 22.32 1001.1 59.99 
4 1 6088 7902 . 0023992 16 79 -03535 247.5 13.94 14.73 22.56 1101.5 61.50 
95 1.6591 0.8149 0.0024697 17.28 0.03652 255.6 13.97 14.79 22.80 1102.0 63.05 
96 1.7108 .8403 5425 17.80 -03772 264.0 13.99 14.84 23.04 1102.4 64.62 
997 1.7638 .8663 - 164 18.31 .03896 272.7 14.02 14.90 23.28 1102.9 66.25 
98 1.8181 . 8930 .0026925 18.85 .04024 281.7 14.04 14.95 23.52 1103.3 67.92 
» 9 1.8741 9205 .0027700 19.39 04156 290.9 14.07 15.01 23.76 1103.8 69.63 
100 1.9316 0.9487 0.0028506 19.95 0.04293 300.5 14.10 15.07 24.00 1104.2 71.40 
101 1 9904 .9776 0029316 20.52 ° 310.3 14.12 15.12 24.24 1104.7 73.21 
102 2.0507 1.0072 -0030156 21.11 04577 320.4 14.15 15.18 24.48 1105.1 75.06 
103 2.1128 1.0377 .0031017 21.71 .04726 330.8 14.17 15.25 24.72 1105.6 76.97 
104 2.1763 1. -0031887 22.32 .04879 341.5 14.20 15.31 24.96 1106.0 78.92 
Copyright, American Society of Heating and Ventilating Engineers. Reprinted by permission from Chapter 1, 
A.S.H.V.E, Guide 1937. Compiled by W. M. Sawdon, vapor pressures converted from IJnternational Critical Tables. 
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tration of air is 10 lb per minute at an outside dewpoint 
of 67 F into a room at a dewpoint of 60 F, the water 
vapor added to the room is as follows: 
Grains of water vapor per lb of air at 67 F D.P. = 99.19 
Grains of water vapor per lb of air at 60 F D.P. = 77.21 
Difference 21.98 
10 lb of air X 21.98 = 219.8 grains per minute. 
Latent heat of evaporation at 67 F = 1054.3 Btu per Ib. 


219.8 & 60 
— = 1.88 lb of water vapor per hr. 
7000 


1.88 1054.3 = 1982 Btu per hr latent heat due to infiltration. 
The quantity of water vapor given off from products 
that might be drying in the room or from plants or 
objects saturated with water must be determined and 
this quantity multiplied by the latent heat at the room 
wet bulb. If for instance the room is at a temperature 
of 80 F dry bulb, 67 F wet bulb and 60 F dewpoint, and 
an object in the room gives up 2 lb of water vapor per 
hr, the quantity of latent heat liberated per hour is: 
Latent heat at 67 F = 1054.3 Btu per Ib 
2 Ib X 1054.38 = 2108.6 Btu 
The quantity of water vapor (latent heat) given up in 
a space is more difficult to establish accurately than is the 
sensible heat load. The items producing water vapor 
(people, infiltration and that given up from products ) 
generally are quite variable. The total sum of water 
vapor once established is converted from water vapor to 
heat by using an average value of 1040 Btu per Ib of 
water vapor. Thus if the amount of water vapor is 50 
lb per hr the latent heat load would be 50 & 1040 
52,000 Btu per hr. 
Inversely, if the calculations were made using tabulated 
latent heat values in Btu per hr and the total latent is 


A crowded basement in a department store. 
Such spaces have a high latent heat load 


re 
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52,000 Btu per hr, the amount of water vapor would 
52,000 + 1040 = 50 Ib per hr, and 50 & 7000 
350,000 grains per hr. 


Air Required to Pick Up Latent Heat 


Since air is the medium of absorbing latent lat 
(moisture pick up) it is necessary to put the air in a 
condition to be able to absorb moisture. This is accom- 
plished similarly to the absorption of sensible heat in 
that the absolute humidity (dewpoint) is reduced sufii- 
ciently to make the air capable of taking on moisture. As 
previously explained, the pick up of sensible heat in a 
conditioned room is accomplished by the quantity of air 
circulated at a reduced dry bulb temperature. The pick 
up of latent heat is accomplished by the same air circu- 
lated at a reduced entering dewpoint temperature. Thus 
it we circulate 9333 cfm to pick up 150,000 Btu sensible 
heat, this same quantity of air can have its dewpoint 
reduced sufficiently to accomplish the latent heat pick up. 
If the latent heat load is 52,000 Btu, this is equal to 

52,000 Btu per hr 
~ —_—— = 50 lb of water vapor per hr 
1040 Btu per Ib 


50 lb & 7000 grains = 350,000 grains per hr 
The quantity of water vapor to be picked up per cu ft 
of air circulated is: 


350,000 grains per hr 


9333 cfm 


60 min > 

If the average room conditions are to be 80 IF dry 
bulb and 50 per cent relative humidity, the dewpoint 
temperature is 59.5 F and the air contains 75.85 grains 
per Ib or 5.699 grains per cu ft of air. Since this air is 
required to pick up 0.625 grains per cu ft, the air must 
be supplied to the room at a condition of (5.699 — 0.625) 
or 5.074 grains per cu ft. Referring to the table of 
properties of air we find that 5.074 grains per cu ft cor- 


0.625 grains per cu ft 
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responds to approximately 56 F dewpoint (5.06 grains 
per cu ft). Thus the dewpoint of the air entering the 
room must be not higher than 56 F, or 3% F lower than 
the expected room dewpoint in order to maintain the 
conditions established of 80 F dry bulb and 50 per cent 
relative humidity. 

Since the calculations are based on maintaining an 
average air condition in the room, the return air is prob- 
ably the best indication of the average conditions so in 
most cases the thermostats and hygrostats are placed in 
the return air duct or near the return air grille. This is 
especial'y true where a number of rooms are connected 
to one air conditioning apparatus. As previously ex- 
plained, the pick up of sensible heat in a conditioned room 
is accomplished by the quantity of air circulated at a re- 
duced dry bulb temperature and the pick up of latent 
heat is accomplished by the same air circulated at a re- 
duced entering dewpoint temperature. In the illustrations 
set forth a sensibie heat load of 150,000 Btu per hr 
required the circulation of 9333 cfm of air at a dry bulb 
temperature 15 F lower than the room (80 F room dry 
bulb temperature — 15 F) = 65 F dry bulb entering air 
temperature. The latent heat load of 52,000 Btu per hr 
(50 Ib of water per hr) is absorbed by this same 9333 
cu ft of air at a dewpoint temperature 31% F lower than 
the room dewpoint (59.5 F room dewpoint temperature 
—3Y%, F) = 56 F entering dewpoint temperature. 


The Total Heat Load 


For air conditioning calculations, total heat is defined 
as the sum of all of the sensible heat loads and all of the 
latent heat loads, and is known as the room total heat. 
The room total heat does not establish the refrigeration 
load since it does not include the cooling load of out- 
side air. The room total heat does, however, give us an 
easy means of establishing the dewpoint of the air enter- 
ing the conditioned space. The amount of sensible heat 
absorbed or given up by an object is determined by use 
of the formula 

Sensible Btu = W & (T:— T:) X C 
where W = weight in pounds 
T: —T; = temperature differential 
C = specific heat 

Since the wet bulb temperature determines the total 
heat in air, the total heat absorbed (sensible plus latent ) 
by a quantity of air is measured by the difference between 
the respective wet bulb temperatures. If H, equals the 
total heat at the wet bulb temperature of the air enter- 
ing a space and H, at the wet bulb temperature of the 
air leaving the space, the total heat picked up in Btu 
per Ih (W) of air is 

Total heat, Btu = W(H:— H,) 

If the sensible heat formula is divided by the total 

heat formula, the following relation exists 
Sensible heat Btu = W  (T:—T7T1) XC 





Total heat, Btu WX (H:— M1) 
C = 0.24, specific heat of air 
H, = sensible heat, Btu 
H, = total heat, Btu 
I]. W X (T:—T:) X 0.24 





H. WX (H:—#H,) oa 
In the previous examples the room condition was 
taken as 80 F dry bulb, 50 per cent relative humidity, 
3.5 | dewpoint, and 66.7 F wet bulb. H, = 150,000 Btu 
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latent heat = 52,000 Btu. 


H,. =H, + Hy 
H, = 150,000 Btu per hr + 52,000 Btu per hr = 


per hr, Hy = 


202,000 Btu per ht 
The dry bulb temperature differential was taken as 
I5 F,t.e¢., (T.—T,) = (80 15 F, and the 
total heat (/7,) corresponding to the room wet bulb of 
66.7 F is 31.276 Btu per Ib. 
Substituting values in the formula: 
H, WX (T:—T,) X 0.24 


—65) — 


Hy WX (H:—H,) 


150,000 15 & 0.24 
202,000 (31.276 — H/;) 

3.6 
0.7426 — — 


(31.276 H;) 


0.7426 H, = 3.6 


23.226 


0.7426 H, = —19.626 
19.62 

H,= 26.42 Btu per Ib 
0.7426 


By referring to the table of properties of air, 26.42 Btu 
per Ib is seen to correspond to a wet bulb temperature of 
approximately 60 F. Thus the temperature of the air 
entering the conditioned area is 65 F dry bulb and 
60 F wet bulb, which by referring to a psychrometric 
chart, gives a dewpoint of 57 F and a relative humidity 
of 75 per cent. Thus we have an easy method of de- 
termining the entering room dewpoint which will neces- 
sarily vary with the quantity of air circulated. 

A line drawn on the psych chart published last month, 
through the room conditions and the air entering con- 
ditions and extended through the saturation curve will 
give a locus of all dewpoints for any given dry bulb 
differential. If this is done for the above example (i. ¢., 
draw line from the point at 80 F dry bulb and 50 per cent 
relative humidity through 65 F dry bulb and 75 per cent 
relative humidity, and extend through saturation line at 
approximately 52 I) the lowest dewpoint of air entering 
the conditioned space would be 52 F. Any lower dew- 
point would cause a lower relative humidity in the room, 
which ordinarily is not objectionable unless it drops too 
low and the space then feels uncomfortably cool. 

[To be continued | 





Apartment Building— 

[Concluded from p. 484] 
call whenever he wants the tank filled. Ice is delivered 
in 100 Ib bags and is brought in through the service 
entrance to the kitchen so that no inconvenience or dirt 
is involved. 

The ice tank of course has an overflow and a drain 
plug as shown in the diagram, and the condensation, or 
drainage, is to a stack. These units are compact and in 
order to conserve space, always of prime importance in 
apartments, are placed under the kitchen sinks where 
they are properly sealed against air leakage. The air 
ducts are built into the walls, and are made of sheet 
metal covered with air cell asbestos paper. 

Practically all of the apartments were rented by the 
time the building was completed. Cost of building and 
installing the cooling units was about $150 per suite. 






New Data for 


Refrigeration Piping Design 


By R. C. Doremus* 


T is the purpose of this article to give some data 

which may assist the designer in becoming more 

familiar with the behavior characteristics of the re- 
frigerant, “Freon-12” (“F-12” for short). Stress will 
be laid especially on piping rather than machine design 
in order to be of benefit to the majority of designers of 
plant installations. 

It is presumed that the designer is quite familiar with 
his refrigeration problem—what is to be cooled, the rate 
of cooling, the temperature drop, the desirable refrigerant 
temperature and corresponding suction pressure and the 
computations necessary in estimating the magnitude of 
the load in tons of refrigeration. It is naturally essential 
that an evaporator and compressor of suitable capacity 
and balance be chosen to handle the load but it is more 
vital to the correct design and operation of this equip- 
ment that the piping for liquid and suction lines between 
the evaporator and compressor be properly planned and 
installed. A compressor may be chosen that is furnished 
by the manufacturer with a 1 in. liquid and a 2 in. suction 
connection to operate with several evaporators each fur- 
nished with 34 in. liquid and 1% in. suction connections. 

Of what sizes are the liquid and suction line pipes to 
be chosen and how arranged? Obviously, the manu- 
facturer of either coils or compressors must design his 
equipment to operate at various conditions of suction 
pressure for evaporation temperatures from 40 F below 
zero to 40 F above zero and for these universal adapta- 
tions one standard size of service suction valve and liquid 
line valve is incorporated in his design. The suction 
vapor handled at minus 40 F is approximately 30,000 
cu in. per min per ton while at plus 40 F it is approxi- 
mately 5,000 cu in. per min per ton or a ratio of six to 
one over this range. 

Naturally any attenipt to equalize equipment pipe 
connection sizes is dangerous so far as velocities are con- 
cerned and often is impossible. It is therefore preferable 
to design the piping on a basis of velocity and pressure 
drop for any problem, inasmuch as these functions deter- 
mine the balance between initial capital investment or 
first cost and power and maintenance, which so strongly 
affect ultimate cost. Also, no two plants will be exactly 
alike where precedence might govern for they will usual- 
ly vary in capacity, expanse or static height so that each 
layout must be designed on its own merits to meet its own 
peculiar requirements. 


Piping Materials 


“Freon” has no chemical effect on iron, steel, alumi- 
num, brass, bronze or copper and consequently any of 
these metals as preferred may be used in the equipment 
or piping. It seems to have an abnormal ability to escape 
from a system that is apparently leak tight and will even 


*Detroit Ice Machine Co. Member of Board of Consulting and 
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In this article and others to follow, the author pre- 
sents basic data on the design and installation of 
piping for industrial and commercial refrigeration 
work and air conditioning. As a refrigeration engi- 
neer, Mr. Doremus has had the opportunity to 
observe jobs which have been poorly designed, has 
concluded that lack of available information is the 
cause. He therefore makes available his tables and 
charts in this form . . . Special attention is to be 
given to the newer refrigerants in these articles 





492 


diffuse to some extent through a cast fitting or compres- 
sor crankcase in case the metal is coarse grained or too 
thin. Therefore extreme care must be exercised in all 
joints and as with the other refrigerants, it is good prac- 
tice to design the piping as short, direct and straight as 
possible with a minimum of joints and then make up 
these joints very carefully. If steel piping is used, it 
should be new and clean of rust or scale with all joints 
welded. Copper is used in most cases with streamline 
fittings and in some cities, the code calls for forged brass 
fittings rather than cast and 95 per cent solder instead of 
50/50 sweat soldered with 1050 F temperature instead of 
400 F, which is a precautionary step in the right direc- 
tion. 


Liquid Line Piping 


“Freon-12” liquid is quite heavy compared with water 
or ammonia and has a density of 90 Ib per cu ft at 5 F 
and 80.6 Ib per cu ft at 86 F. Inasmuch as the refrigerat- 
ing effect is comparatively low, viz. 44—54 Btu per |b, 
relatively large volumes are circulated which range from 
414 to 334 lb per min per ton from —40 F to plus 40 F-. 
The liquid is more viscous and about 40 per cent heavier 
than water which means that relatively large liquid lines 
are necessary to avoid a large friction drop through the 
liquid line between the liquid receiver and evaporators. 
In order to avoid excessive drops, it is recommended that 
liquid lines be proportioned so that the liquid velocity 
will be not over 4 ft per sec or as indicated by Table 1. 


Recommended “Freon-12” Liquid Line Sizes for 
Various Tonnages 


Table 1 


Size Ligui 
Tonnact Lint, IN 
0-1 
1-3 
8-5 
5-12 
12-20 
20-40 
40-75 
75-100 
100-150 
150-200 ... 
200-300 
300-400 
400-600 
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Due to the heavy weight of “Freon” liquid, as com- 
pared with ammonia for example, the pressure in a liquid 
riser will decrease quite rapidly; in fact, twice as fast. 
Therefore, in multi-story plants where the evaporators 
and expansion valves are several floors above the re- 
ceiver, this drop in pressure must receive careful consid- 
eration in the choice of size of orifice for the expansion 
valve in order that the resultant pressure differential 
across the valve will pass a sufficient amount of liquid to 
satisfy the tonnage demand. 

This may be illustrated as follows :—If we assume we 
have liquid “Freon” leaving the receiver at 120 Ib pres- 
sure to be raised in a liquid riser a height of 60 ft, the 
drop in pressure between receiver and expansion valve 
will be approximately 33 Ib, leaving a pressure of 87 Ib 
ahead of the expansion valve instead of 120 Ib. If the 


evaporator is to operate at 40 Ib pressure the differential 


or drop across the valve is only— 

87 — 40 = 47 Ib drop on 4th floor as against— 

120 — 40 = 80 Ib drop in basement, 
Thus if the evaporator is located on the 4th floor and has 
a 5% ton load of refrigeration to perform, the valve must 
have an orifice of 0.32 in. diameter for 47 lb differential 
whereas a smaller valve of say 0.27 in. diameter orifice 
would be sufficient if the evaporator were in the basement 
with an 80 Ib differential (See Fig. 1). 

It is common practice to choose valve sizes based on 

no greater than 60 Ib differential for air conditioning in- 
stallations inasmuch as cooler condensing 
water in winter time may give very low 
condensing pressures while the evaporator 
pressure will remain constant. 

This is further aggravated by the fact 
that as the pressure drops in rising in this 
liquid line riser, some of the liquid boils 
off and we have a mixture of liquid and 

gas to be handled through the valve. In this case the 
liquid would occupy a space of 0.047 cu ft per ton of re- 
frigeration and the gas produced by the drop in pressure 
would be about 0.036 cu ft per ton of refrigeration or a 
volume 75 per cent as much as the liquid. For this rea- 
son the liquid riser and expansion valve should be ample 
to pass both liquid and gas and the choice of too small a 
size of either pipe or valve will cause an excessive throt- 
tling or bottle neck which may result in diminished ca- 
pacity through no fault of the evaporator or compressor. 

In some cases where the layout and local refrigeration 
code will permit, the compressor may be situated ip a 
basement with the condenser on the top floor or pent- 
house and the liquid line run down from the roof to 
evaporators and valves situated on floors below the roof. 
In this layout, the liquid pressure naturally increases in 
dropping in the liquid riser instead of decreasing and 
smaller instead of larger valves may be used for a given 
capacity load. 

This layout has the disadvantage of a rather long dis- 
charge gas line from compressor to condenser but avoids 
the necessity of pumping liquid to upper floors or of 
splitting the building up into several multiple systems 
where many floors are to be served. This high condenser 
location requires more supply and waste water piping 
than when located in the basement but becomes advan- 
tageous when the water is recirculated and cooled by a 
spray tower or pond on the building roof when its high 
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location becomes ideal from a standpoint of water pun ip- 
ing head. 

Fig. 2 shows the pressure drop in liquid “Freon” 
through solenoid liquid shutoff valves of one popular 
make. Other makes may vary from these figures slig|nt- 
ly, but the designer should get data from the manuiac- 
turer if he is in doubt. In any event, this chart will 
serve satisfactorily as a general rule for design. 

Emphasis should be laid on the importance of choosing 
a solenoid valve of a large enough orifice so that the 
pressure drop across the valve will not be excessive or 
prohibitive and this is especially important in the case of 
the 4th floor evaporator mentioned above, where too 
small a solenoid valve with a relatively large pressure 
drop might cause a bottle neck and require an extremely 
large expansion valve which, of course, is neither to be 
desired from a standpoint of good design or economy, 
The effect of too small a solenoid shutoff valve is three- 
fold: (1) It reduces the available differential pressure 
drop across the expansion valve; (2) it causes such a 
reduction in pressure ahead of the expansion valve that 
a certain amount of gas is formed; and (3) both of these 
faults accumulatively reduce capacity or require too large 
an expansion valve to correct the defect. 


Lubrication 


Inasmuch as “Freon—12” and the mineral oils used 
are miscible, the liquid “Freon—-12” is not “pure quill” 
but contains a certain amount of oil according to the tem- 
perature and viscosity of the oil. It is possible for the 
percentage of oil to be rather high which means that the 
piping and valves are feeding a mixture or solution of 
“Freon—12” and oil and for this reason also the liquid 
lines must be generously large as indicated. In the case 
of ammonia, we do not have this to contend with inas- 
much as the oil is heavy and is immiscible and hence set- 
tles out readily. Therefore, it is important to avoid 
traps in the liquid and suction piping and evaporators 
in order to prevent a collection of oil in the piping system 
with a resulting decrease of oil in the compressor crank- 
case which would cause the compressor to run low or 
dry of oil. 


Oil Recovery 


To illustrate this miscibility of ‘Freon—12” and oil 
let us consider an oil having a viscosity of 150-160 and 
a pour test of —40 F. In the evaporator at 40 Ib pres- 
sure and 60 F temperature, this oil can contain 45 per 
cent of “Freon” liquid as a stable solution. As this re- 
turns to the compressor crankcase, it may have a suction 
pressure of 20 Ib in the case under which condition it 
can contain only 22 per cent of liquid. This means that 
with a sudden drop in pressure or liquid slugging back 
in the suction line, a considerable amount of gas is liber- 
ated which will froth the oil and cause the compressor to 
pump oil, which is a dangerous condition mechanically. 
This emphasizes the need of good oil recovery in plan- 
Incidentally, this thinning of the oil in 

oil 
with 


ning the layout. 
the crankcase permits the use of a higher viscosi! 
for “Freon” than would be considered desirabl 
ammonia. 

On the high side, let us suppose the condensing 
sure is 100 lb at 90 F. The oil under this conditi 
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hold 85 per cent of “Freon” by weight. If the pressure 
is higher, say 120 lb at 100 F, the oil can hold as high as 
95 per cent of “Freon—12” by weight. Obviously, the 
oil will not separate from the “Freon” in the receiver 
but will separate to a great extent when the pressure and 
temperature are decreased, as in the evaporator. On 
account of this tendency, the liquid connection to a direct 
expansion “Freon” evaporator must be made at the top 
and the suction at the bottom and the suction line prefer- 
ably run downward from the evaporator to the compres- 
sor to drain the oil back to the crankcase. In some cases 
the suction line must run upward to the compressor. In 
this type of layout, an oil leg should be used at the 
evaporator suction connection to pick up the oil in the 
return gas and the gas velocity maintained at 1000 fpm 
or higher which will cause the oil to climb in the suction 
riser, as ripples along the inside wall of the suction pipe. 

In simple systems involving one compressor and one 
evaporator, it is common practice not to use an oil 
separator in the discharge line to drain back oil to the 
compressor crankcase, as long as the piping connections 
are short and the evaporator is of the direct expansion 
type with liquid feed in the top and suction out at the 
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In larger multiple systems or those involving 
liquid coolers or flooded evaporators that can trap oil, 
it is necessary to use oil separators in the discharge line 
and some means of recovering the oil from the evaporator 


bottom. 


either manually or automatically. The flooded type 
evaporator is a natural oil trap for it is here that the 
greatest degree of oil separation will occur of any point 
on the system. Therefore a positive means of oil recoy- 
ery is necessary. One patented method in popular use is 
by a thermal valve drain into a coil or heat exchange 
with a gravity drain from the low point of the evaporator 
into the suction line. This means however, is usually 
confined to the larger tonnage plants where relatively 
large amounts of liquid “Freon” and oil are concerned. 

In all instances, it is essential to recover the oil to the 
crankcase of the compressor but it is especially important 
in the smaller machines of % to 15 hp sizes inasmuch as 
their crankcases are extremely small and a loss of even 
a small amount of oil is accentuated. 

[This is the first of several articles by Mr. Doremus on refrig- 
eration piping. The next will discuss suction line piping and will 
include numerous tables and charts, including charts showing 


pressure drop in “Freon-12” suction lines of various diameters 
per 100 ft of length.] 


Ventilating and Heating Store Windows 


HE following remarks were prepared in answer to 

a recent request from a reader of H. P. & A. C. for 
information on the ventilating and heating requirements 
of show windows. The editors will welcome contributions 
from others who have had experience with this type of 
work, and those which are published will be paid for at 
regular rates : 

I have no recollection of seeing any comprehensive 
treatment of the problem of heating and ventilating show 
windows. Presumably the reader is interested in the 
prevention of over-heating in the summer and of con- 
densation and frosting in the winter. Both of these ob- 
jectives can be attained without very close regulation of 
temperatures. 

Conditions in a closed show window vary between 
wide extremes daily. The source of artificial light liber- 
ates heat in proportion to the intensity of illumination. 
This heat is in most cases augmented by the radiant 
energy of the sun during at least a part of the day. At 
night both these sources of heat are withdrawn and the 
temperature inside the window drops to an extent de- 
pending principally upon the outside temperature. The 
drop is retarded to a small extent by transfer between 
the show window and the inside of the store. So far as 
I can see, only enough heat is required to prevent con- 
densation—that is, enough to keep the inside surface 
of the glass above the dewpoint. Fortunately, in winter 
the natural dewpoint is low and it is seldom raised very 
high inside of buildings by artificial means. With a tem- 
perature of 75 F and a relative humidity of 35 per cent 
the dewpoint would be 45 F. There is hardly anything 
which would be damaged by this temperature in a display 
window. 

Around Boston, of late years, frosting of windows has 
been less noticeable, I think. I ascribe this to the use of 
higher intensities of illumination to counteract reflections, 


with the consequent liberation of more heat. The warm- 
ing of the floor and merchandise by radiant energy re- 
flected downward by silvered reflectors and the heat at 
the lights themselves induce convection currents which 
keep the glass heated above the dewpoint. The paper 
by Sturrock and Walker on heating effect of artificial 
lighting is of pertinent interest.’ 

Where extremely low temperatures 
obvious that other means of heating must be installed. 
The simplest device would be a steam pipe along the floor 
at the bottom of the glass. A more expensive but better 
filtered air 


prevail, it is 


method would be to deliver heated and 
through a duct, with outlets spaced closely along the base 
of the glass. The minimum quantity of air should be 
used, as large volumes would cause movement of articles 
like garments. It should be noted that in a newly plas- 
tered building the air will be abnormally humid for a 
time and it may not be possible to prevent condensation 
entirely until the plaster is dry. 

At the other extreme are the very high summer tem- 
peratures. When lighting intensities were low, the heat 
was not enough to cause concern; but it must be recog- 
nized now that positive removal of the heat is essential. 
I am familiar with a case of this kind—a corner window 
of about 280 sq ft, with 14,400 watts or about 50 watts 
per sq ft of floor space. The total heat gain, including 
sun load, was about 50,000 Btu per hr—enough to con- 
vert over five gallons of water into steam at 212 F every 
hour. Assuming 100 F as the desired maximum tem- 
perature in the window and knowing the temperature 
of the replacement air, it was a simple matter to com- 
pute the volume to be exhausted to remove the excess 
heat.—RicHARD BRUNEL.* 


*Construction Engineer, Wm. Filene’s Sons Co. 
14.S.H.V.E. Journal Section, HEatTinc, Pip1nc Anp Atr CONDITIONING, 
November, 1933, pp. 581-589. 





































E. Vernon Hill’s* Personal Comments 


The Human Hand 


NATOMICALLY, the human hand is a prehensile 
organ consisting of twenty-six articulated bones, 
about forty-five separate and distinct muscles, and sup- 
plied with a large network of blood vessels and nerves. 
The human hand is a truly marvelous organ, and the 
progress of civilization can be attributed largely to man’s 
development and training of his hands. 
Thomas Carlyle, long ago directed attention to this 
fact. 
this fact primarily that distinguishes him and lifts him 


“Man is a tool using animal,” he said, and it is 

above the rest of the animal creation— 

and both the fabrication and use of tools 

awaited the educated hand. 
Herman, the magician, 

hands by long hours of tedious practice 

to accomplish the seemingly impossible. 

\ playing card or a coin he made to wan- 

der over and under his hand and between 

his fingers, finally to disappear without apparent move- 

ment of his fingers. It seemed to the audience that the 

card or coin was alive and intelligent, the hand dead and 

“The hand is quicker than the eye” was an 


trained his 


motionless. 
expression that developed during this great magician’s 
popularity. 
Paderewski, the Polish pianist, educated his 
manner, and to a still 


great 
different 
Muscle training equal at least 


hands in a somewhat 
more difficult technique. 
to the magician’s was required, and in addition a coordi- 
nation in timing that made it possible for him to tumble 
out of his piano, the notes of a Liszt rhapsody at the rate 
of a hundred per second, each in perfect time, quality 
and magnitude. 

But 
and these can also be developed and trained. 
Keller came into the world shut out from the 
She was born deaf, dumb and blind—but with 
She trained the 


hands have nerves of touch as well as muscles 


Helen 
world. 
an active brain and an indomitable will. 
sensory nerves of her fingers, developed the tactile sense, 
so that she could tell by the merest touch of her finger- 
tips more about the nature and quality of a fabric than 
could the average person by the most careful visual ex- 
amination. With the aid of the Braille system of read- 
ing, she became an exceptionally well educated woman. 
The best in art, science and literature from the world’s 
storehouse of knowledge flowed to her receptive brain 
through her educated fingertips. 

But the hands are provided with a wonderfui blood 
supply as well as with muscles and nerves. So dense is 
the capillary network in the skin that no pin point, be it 
ever so sharp, is fine enough to puncture the skin with- 
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*Director of : 
Member ot Loard of Consulting and Contributing Editors 


ing Institute 


out drawing a crimson drop to the surface. The blood 
flow to the skin, primarily intended to supply nourish- 
ment and warmth and remove the waste products of mus- 
cular activity, it now develops has an additional function 
of great importance. 

Dr. Charles Sheard, director of the division of physics 
and biophysical research of the Mayo Foundation, re- 
lated to the engineers gathered at St. Louis last January 
some interesting developments in his research work at 
Rochester on the skin temperature of the hands under 
various conditions. 

It has been observed by other investigators that the 
temperature of the hands and feet varies over a much 
The 


writer has seen the temperature of the fingers rise 9 F 


wider range than does that of other body surfaces. 


in a few minutes while the subject smoked a cigarette, the 
temperature and humidity of the room remaining con- 
stant. Dr. Sheard has noted a temperature rise of 25 F 
of fingers in a period of two hours after the subject has 
taken food. Even with the subject quiet, without food 
or other disturbing influences, in a room where the tem- 
perature and humidity are constant, the skin temperature 
of the fingers wanders back and forth over a range of 
8 or 10 F while the skin temperature of the head and 
trunk varies only a degree or so, if at all. 

The obvious conclusion, Dr. Sheard points out, 1s 
that the hands and feet, particularly the hands, are the 
principal temperature controlling organs of the body. 
The relatively large surface of the hands and wrists 
makes them, like small radiators, well adapted to so 
function, forming also, as they do, about 70 per cent of 
the exposed surface when the body is clothed. 

An interesting sidelight on this new conception of our 
comfort mechanism is the fact that we are not conscious 
of comparatively wide variations in the skin temperature 
of our hands; our friends tell us that our hands are hot 
or cold before we realize it ourselves. This fact explains 
why the comfort zone on a psychrometric chart 1s so 
broad and its boundaries so indeterminate. 

Engineers have long felt that the medical profession 
has underestimated the importance of our air environ- 
ment as it affects comfort and health, and doctors have 
long known that the engineers underestimate the diff- 
culties and complications involved in pinning down the 
phenomena of living organisms to definite mathematical 
lines and curves. The engineer likes to solve his prob- 
lems logically and directly. He asks the subject if he 1s 
comfortable and plots a point and later a curve from the 
The physiologist believes that the cor- 
The two 


viewpoints must be completely coordinated before a true 


replies elicited. 
rect procedure is somewhat more complicated. 


picture appears. 
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How Air Conditioning Serves Industry 





Silica Gel Air Conditioning System 


Serves Rotogravure Printing Plant 


By Herbert 


OTOGRAVURE printing is a manufacturing 
process that well typifies how important air con- 
ditioning is to modern industry, for under certain 
weather conditions it would be practically impossible to 
operate without control of the temperatures and humidi- 
ties which markedly affect many of the steps in the pro- 
When 
their 
the initial investment 


duction of rotogravure work. Kable Lrothers 


Co., Mt. Morris, IIl., 


department earlier this year 


launched new rotogravure 
for 
which amounted to some $175,000—an air conditioning 
system of the chemical dehydration type using silica gel 
was incorporated in the plans. 

Printing from a copper cylinder on which the design 
or picture has been depressed by etching is known tech- 
nically as intaglio printing, and is produced under vari- 
ous trade names, “‘rotogravure” being one of them. The 
process is used to repre «luce pictorial and printed matter 


*"Manager of Air 
Chicago, Il 


Conditioning Sales, Bryant Air Conditioning Corp., 
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Flow diagram for the air conditioning system at Kable Brothers Co. 


Ryerson* 


that is to have a large edition—say 100,000 copies o1 


more. The series of illustrations showing the various 


steps, from the “shooting” of the copy to be reproduced 
on a film negative to the press from which the signatures 
or sections of the publication being printed come, gives 
a “bird’s eye” view of what is involved in rotogravure 
work, and will serve as a helpful preliminary to the 
description of the air conditioning system. 

An air conditioning system was selected that would 
positively maintain an inside condition of 72 F dry bulb, 
57.5 I wet bulb, 40 per cent relative humidity, with 46 


\s 


the plant is situated in a section of the country wher 


grains of moisture per pound of air, the year ‘round 


rapid fluctuations in climatic conditions occur, a system 
with extreme flexibility had to be selected. The outside 
design conditions against which the above inside condi 
tion must be maintained are, in summer, 100 F dry bulb, 
79.5 F wet bulb, 120 grains of moisture per pound ; and 
10 F, 


The silica gel method was selected as 


~ 


in winter 


— Motor operated 
|dam pers m _ ser 
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it affords independent control 
of humidity and temperature 
at all times regardless of 
change of internal or external 
loads. The sensible heat is 
removed by passing the air 
through a fin type coil through 
which 55 F well water circu- 
lates. The latent heat is con- 
trolled by means of the ad- 
sorbent, silica gel. 

The total installed capacity 
is equivalent to 18.2 tons of 
refrigeration, divided as 11.2 
tons sensible heat and 7 tons 
latent heat. Provision was 
made so that if during the 
summer the outdoor tempera- 
ture falls below the tempera- 
ture to be maintained in the 
space an auxiliary gas boiler 
will turn on. The equipment 
required to handle this load 
is— 

1 Silica gel dehumidifier and 

dry air cooler. 

Conditioning cabinet with 

blowers, % hp motor and 

starter, 8-row cooling coil, 
1-row heating coil and filters. 

This unit to be used for pre- 

cooling and preheating all out- 

door air. 

Conditioning cabinet contain- 

ing blowers, 3 hp two speed 

motor and drive, 1 6-row and 

1 4-row cooling coil, 2-row 

heating coil, humidifier and 

filters. 

Complete control system. 
The flow diagram shows the 
component parts of this sys- 
tem. 


Operation of the System 


Summer—The main blower 
and precooler blower are man- 
ually operated and run con- 
tinuously when processing is 
being done in the rotogravure 
department. Eight - hundred 
cfm of outdoor air entering 
the precooler will be cooled to 
62 F dry bulb. Modulating temperature control placed 
in the precooler blower outlet operating a modulating 
water valve on the precooler coil maintains this tem- 
perature. 

Relative humidity is controlled by the humidistat 
which starts and stops the dehumidifier unit. The de- 
humidifier treats 800 cfm of precooled air and 1700 cfm 
of recirculated air. When the humidistat is satisfied the 
dehumidifier stops and the bypass damper opens to pass 
2500 cfm of air. 

Temperature is controlled by master proportioning 
thermostats situated in the etching room. As the heat 


Step | 


Step 6 


level increases the thermostat opens the modulating 
water valve which circulates 55 F water through the 
main cooling coil. Secondary control in the gallery, 
printing, retouching and adjacent rooms is accomplished 
by modulating thermostats operating volume dampers 
with minimum set in the ducts to these various spaces. 
As the heat decreases the water valve closes. Should 
the space continue to cool below 72 F the water valve 
closes and an auxiliary switch completes the circuit 
from the heating thermostat to the proportioning steam 
valve and boiler. If the temperature continues to de- 
cline, the steam valve continues to open, and the gas 
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“Bird’s Eye” View of Rotogravure Process 


Step 1—Copying camera, first step in the rotogravure process. 
The photographer “shoots” the copy to be reproduced on a film 
negative, reducing it at the same time to the proper size 


Step 2—Retouching a negative. Working over a ground glass 
lighted from below, the retoucher, with pencil and brush, re- 
stores delicate lights and shadows lost or accentuated too much 
by the camera 


Step 3—Retouching a positive. The photographer takes a re- 
touched negative, makes a positive print on celluloid, and 
turns it over to the positive retoucher for final inspection and 
correction before it is ready for layout and printing. 


Step 4—Printing the carbon tissue. After the layout man as- 
sembles positives and onion-skin proofs of type matter into page 
form, all on flexible celluloid, he mounts them, sixteen pages 
together, in the vacuum printing frame, and with strong arc 
lights, transfers the images to sensitized carbon tissue. The car- 
bon tissue comes in rolls and is cut into sheets of convenient 
size. Because it is very sensitive to changes in temperature and 
humidity, the processing departments of rotogravure plants re- 
quire air conditioning 


Step 5—Lay-on machine. Here the carbon print is transferred to 
the copper cylinder. Pencil register marks made on the paper 
back of the print before it is removed from the printing frame 
are the means of locating each page on the cylinder in exact 
position. One edge of the print is temporarily fastened down 
with rubber tape, the heavy squeegee roller is let down, and 
by application of water, the print is made to adhere to the cyl- 
inder. The transferred film is then developed by the further 
application of hot water, after which it is cooled and dried in a 
room free from dust and variations in temperature and humidity 


Step 6—Etching the cylinder. After the surfaces that are not 
to print are painted out with varnish, etching fluid of graduated 
strengths is sloshed over the cylinder by hand as it is slowly 
turned by an assistant. Type and picture sections of the cylinder 
are etched separately, the portions not being worked on being 
protected by acid resistant varnish 


Step 7—The cylinder on the press, with the web of paper pass- 
ing between the printing cylinder and a rubber impression roller, 
fully printed and just on the point of entering the drying cham- 
ber. As the cylinder revolves, the lower part passes through a 
trough of ink. Pressure exerted by the impression roller causes 
the watery ink to be sucked out of the tiny wells etched in the 
cylinder. Because of the large amount of ink used, it is neces- 
sary to dry the paper before it reaches the folder; this is ac- 
complished first by using a highly volatile solvent—naptha—to 
thin the ink, and second by passing the web of paper over water 
cooled rollers to set the ink. The naptha fumes are carried 
away by means of heated air conveyed by ducts to each of the 
drying chambers, and mechanically exhausted through ducts 
from these chambers, as shown in the view of the press 


Step 8—The folder. Here packer boys are removing the printed 
sections of a magazine 





fired boiler continues to steam until the temperature 
im the space again reaches 72 F and then shuts off. 
lhe water cooling cycle will then go into operation as 
previously outlined. Simultaneously, with the boiler 
turning on for heating, the individual room thermostats 
are automatically reversed in operation from cooling to 
heating thermostats. 

The function of the precooler is to positively introduce 
800 cfm of outdoor air at all times; when the precooler 
blower is turned off, the outdoor air damper shuts and 
the water valve closes. 

Winter—The main blower and precooler blower will 
operate continuously. When the outdoor air temperature 
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reaches 35 F, the thermostat in the outdoor air stream 
opens the steam valve on the coil, preheating the air. 

The auxiliary boiler is valved off manually, the gas 
turned off manually and steam is admitted to the mains 
from the central heating system. Control is maintained 
from the master heating thermostat operating the modu- 
lating steam valve. 

Humidity is controlled from the master humidistat 
operating the steam valve to the humidifier. This hu- 
midistat is mechanically interlocked with another humid- 
istat operating the dehumidifier. 

Another item of control on this system is that the 
valve on the main cooling coil will close automatically 
if the main blower is shut down and similarly the water 
valve on the precooler will close when the precooler 
blower is stopped. The modulating steam and water 
valves are interlocked in such manner that the steam 
annot be turned on at the same time water is used for 
cooling. Likewise, the winter humidifier cannot operate 
when the dehumidifier is functioning. After winter 
weather has set in the main circulating fan is manually 
put on slow speed. 

The total air circulated is 7500 cfm in summer and 
5000 cim in winter. Eight hundred cfm of outdoor air 





Above 

Close-up of some of the 
equipment, with the duct 
for the mixture of return 
and precooled air in the for the various zones. In 
left foreground and the the background are, left 
activation exhaust duct at to right, the main air 
the extreme right. The circulator, the precooling 
dry air cooler is in the and preheating unit, and 
center the dehumidifier unit 


The air conditioning 
equipment for the roto- 
gravure department, 
showing the supply ducts 
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is positively introduced, both summer and winter, and 
the dehumidifier is capable of treating 2700 cfm of air. 


The total maximum hourly requirements, including the 


power for all air circulation, and dehumidification, but 
not including water pumping, are: Power, 5.8 kw; gas, 
262,000 Btu. 

The duct work is unique as square elbows with duct 


turns are used throughout. Because the branch ducts 
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Typical detail showing branch take-off from main duet 


had to be placed in the room partitions which are directly 
under the main supply ducts, the method of taking off 
the branch ducts shown in the detail had to be resorted to. 
Outdoor conditions as severe as 98 F and 130 erains 
of moisture per poun] of air have been noted but the 
system has had no difficulty in maintaining the inside 
condition of 72 F and 40 per cent relative humidity. 


Cough Drops Are Air Conditioned 


In the making of cough drops, as carried out at the 
plant of the F & F Laboratories, Inc., Chicago, the basic 
ingredients are mixed and cooked in large steam jack- 
eted kettles as the initial step. The resulting viscous 


The four-unit rotogravure press at Kable Brothers, representing 
an investment of almost $100,000, and standing 50 ft long, 13 ft 
wide, and 15 ft high. The ducts convey and exhaust heated air 
to the drying chambers through which the web of paper passes 
after passing between each printing cylinder and impression 
roller, as described in Step 7. To the left are the supply and 
exhaust fans for the drying system 


oi 
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mass of “cough drops in the raw” is then kneaded 
worked over on a large circular table, where the nx 
cinal ingredients are added in carefully measured 
portions. From this table, strips of the substanc 
through a wall separating the two rooms to an ingen 
revolving machine which forms the individual dri) 
They then pass through an enclosed conveyor throug 
which dehumidified air is forced, and then to the ly 
pers that feed the packaging machinery. 

It is after the drops are formed that air conditioning 
enters the picture, for without the proper temperatures 
and humidities they stick together. These lozenges ar 
of a hygroscopic nature and to prevent their taking up 
moisture, it is necessary to keep them in an atmosphere 
having an absolute humidity of 66 grains of moisture 
per pound of air or less. Then too, a sugar dust is given 
off from the product in process which is deposited on the 
handling equipment. When this dust absorbs moisture 
a very gummy condition results and if this substance is 
allowed to accumulate on the equipment eventually it 
will be necessary to close down while the machinery is 
cleaned. The air condition which has been found to be 
most suitable is 80 F dry bulb and 40 per cent relative 
humidity. This is also a very comfortable condition for 
the employees to work in. 

A 10 ton compressor is required to operate constantly 
during the manufacture and packing of the lozenges to 
remove the sensible heat from the product itself, and 
that given off from lights and motors, sun effect, people, 
etc. An auxilizry five ton unit controlled by a thermo- 
stat “floats” on the line and cuts in and out as the sen- 
sible heat from sun effect, increased temperatures, ete. 
demands, 

The normal latent load is equivalent to about fou 
tons of refrigeration, and it is handled separately with 
a silica gel dehumidifier, which has been designed to 
handle the load against an outside condition of 129 
grains of moisture per pound of air. Occasionally a con- 
dition of 140 grains per pound has been observed and 
to insure that the inside moisture condition does not 
rise above the absolute condition of 66 grains of moitst- 
ure per pound of air a smaller dehumidifier unit ts in- 
stalled to act as an auxiliary to remove any increase in 
moisture. This unit has an equivalent refrigeration 
capacity of about two tons. 
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maries is not to take the place of the article, but rather to put 
the essentials into convenient reference form. . . . The Editors 
will appreciate your suggesting what type of material you'd like 
presented in this way. . . . Address Heatinc, Pirrnc anv Am 
ConpiTioniNnc, 6 North Michigan Avenue, Chicago, III. 


Here is the third installment of a new series of “summary 
sheets,” on this and the preceding page. The purpose of these 
sheets is to make available for quick reference for everyday use 
information needed in heating, piping and air conditioning work. 
. .. For complete information, refer to the original article from 
which these data were obtained, as the purpose of these sum- 
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- Table 4—Water Heating Loads vs. Temperature Rise for Various Gallon per-Hour Rates" 
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adiation and Convection Across Air 


Spaces in Frame Construction 


By Gordon B. Wilkes* and Carl M. F. Peterson** (MEMBERS) 


Cambridge, Mass. 


HE fact that the air space between the studs in 
ordinary frame construction had definite insulating 
value has been long known, but its actual value 
was not appreciated until comparatively recent years. 

In 1929 Prof. F. B. Rowley' was one of the first to 
attempt to evaluate the actual insulating effect of ordi- 
nary air spaces, and subsequently considerable interest 
was aroused in air space insulation when the U. S. Bureau 
of Standards, in Circular No. 376, stated that from 50 
to 80 per cent of the heat transfer across ordinary air 
spaces was due to radiation. A number of other experi- 
menters, including Schad, Queer, Van Dusen, Gregg, 
Mason, Griffiths and Davis, determined the insulating 
value of air spaces, but none of these, with the exception 
of Griffiths and Davis, attempted to evaluate separately 
radiation and convection. It was also just about this 
time that metal foil for insulation became commercially 
available so that one could minimize the radiant trans- 
fer of heat across an air space. The principles invoived 
in air space insulation are radically different from those 
for ordinary insulators and there has been much con- 
fusion among engineers as well as laymen due to a lack 
of knowledge of the fundamental laws of radiation and 
convection as well as a lack of experimental data. 

At the present time there are practically no data avail- 
able in regard to the rate of heat transfer across air 
spaces that are not in the vertical position, although it 
is well known that the rate of heat transfer across hori- 
zontal air space must be much greater when the heat is 
passing upward rather than downward. This difference 
is much more marked in the case of reflective type insula- 
tion, because radiation is minimized and convection re- 
mains the chief factor involved in the heat transfer. 

The purpose of this paper is two-fold: first, to state 
again the fundamental laws of radiation and convection 
because of the apparent lack of understanding ; and sec- 
ond, to give new experimental data in regard to the 
rate of heat transfer across full-sized air spaces in vari- 
ous positions bounded by surfaces that are both good and 
poor reflectors of heat radiation. 


Radiation 


The fundamental laws of radiation are well established, 
both theoretically and experimentally. The transfer of 
heat by means of radiation across an air space is de- 
se fessor, Mechanical Engineering, Massachusetts Institute of Tech- 
holog\ 
od istructor, Mechanical Engineering, Massachusetts Institute of Tech- 
nholog. 


‘Thermal Resistance of Air Spaces, by F. B. Rowley and A. B. Algren, 


A. 5S. H. V E. Transactions, Vol. 35, 1929. 

Insulating Value of Bright Metallic Surfaces, by F. B. Rowley, 
A. S H, V. E. Transac TIONS, Vol. 40, 1934. 

Presented at the Semi-Annual Meeting of the» AMERICAN Society OF 
HEATING AnD VENTILATING ENGINEERS, Swampscott, Mass., June, 1937. 
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pendent upon the temperature of the two boundary sur 
faces and their respective emissivities. Thickness of the 
air space has no appreciable effect upon the amount of 
radiation transfer. For example, if two infinite parallel 
plates are considered at temperatures of 60 F and 20 F, 
respectively, the rate of heat transfer by radiation would 
be essentially the same if the distance between these 
plates were one inch, one foot, or one mile. 

The emissivity of a plane surface is merely a factor 
indicating the relative amount of radiation from the sur- 
face in question as compared to a perfect radiator (black 
body) under the same conditions. If the emissivity of 
a black body is termed unity, then the emissivity of all 
real surfaces will be less than one. The emissivity of a 
number of common surfaces found in buildings at a tem- 
perature around 70 F is given in Table 1. 

From the values given in Table 1 it will be noted that 
most of the non-metals have high emissivities in the neigh 
borhood of 0.9, while the metals when not oxidized have 
very low emissivities around 0.05. Aluminum and bronze 
paint that are a combination of metals and a non-metallic 
vehicle have an emissivity about half-way between the 
two values stated. 

Heat radiation striking an opaque surface must either 
be absorbed or reflected. Consequently, the radiation 
absorbed by a surface plus that reflected must equal in 
amount the radiation striking the surface. It is also 
obvious that if a material is a good absorber of radiation, 
it must be also an equally good emitter of radiation. For 
example, if a body is placed in an evacuated space and 
allowed to come to temperature equilibrium, the radia- 
tion absorbed must equal that emitted. 

Consequently, if a = the absorptivity, ¢ 
ity, and r= the reflectivity of a surface, then 


the emissiv- 


@omeées if (1) 


As far as the rate of heat transfer across an air space 
by radiation is concerned, it makes no difference whether 


Table 1—Total Emissivity of Plane Surfaces at 70 F 


SURFACE ToTrav Emissivity 

Wood : 0.v 
Plaster 0.93 
Paper. 0.9 
Black paint 0.9 
White paint 0.9 
Aluminum paint 0.4 -0.65 
Coated papers 0 32-0 64 
Aluminum foil 0.05 
Aluminum oxidized 0.11 
Copper polished 0.04 
Copper oxidized black 0.78 
Iron pclished 0.06 
Iron, rough oxide layer 0 81 
Glass 0.9 
Chrome plate, polished 0.04 
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the reflective surface is on the cooler or warmer side of 7” 


the space. 

Emissivity varies with the temperature of the surface, oF ; 
while absorptivity may vary with the temperature of the eb Se) TEMPERATURE 
source of radiation as well as the temperature of the re- «of oe ae 
ceiving surface. Black and white paint have essentially ? 
the same emissivity at room temperature, but if exposed *. ,,.f 
to solar radiation one will find that the black paint will * : 
absorb many times as much heat as the white paint. & 
Aluminum foil will emit at room temperature only about 
5 per cent as much radiation as a white painted surface 
but, when exposed to radiation from the sun, the alu- 
minum will not reflect as well as the white paint. H oe 

Every surface, regardless of its temperature, is radiat- _— a Ss he 
. ° s ~~ 7Ternperature F 
ing and receiving heat by radiation. In the case of the Site dite cade iN ee eebieiees 2 
transfer of heat by radiation across an air space, one is ies Oe oo 
concerned only with the net heat transfer between the 
two surfaces at different temperatures. This can be 
calculated by the well-established Stefan-Boltzmann Law. 


PLOT OF (6T*) 
VS 


420 


80 


qr = A Cott o (Ti* — Ts‘) (2) 


gr == net rate heat radiation, Btu, hour. 
A = area, sq ft. 
€ere = effective emissivity. 
c= Stefans constant = 17.2 * 10°” Btu, hour”, feet™, 


where 


abs. 
T; = absolute temperature deg F (460 + #:) of warmer 
surface. 
T: = absolute temperature deg F (460-+-#:) of cooler 
surface. 


In dealing with the net radiation between two parallel 
surfaces, the emissivity of each surface must be consid- 
ered. It can be demonstrated that the effective emissiv- 
ity Or @ere used in equation 2 is a combination of the two 
individual emissivities. This effective emissivity can 
be calculated as follows: 


Height? - /nches 


1 
(3) 


1 1 sy 
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‘ PR Coeff of Convection Me/AT % 
1 2 
where Fig. 2—Curves indicating variation in coefficient of 


é: = emissivity of warmer surface. convection vs. height 
é: == emissivity of cooler surface. 
For example, if ¢: = 0.90 and ¢: = 0.90; then ¢ere = 0.82. 
and, if ¢: = 0.05 and e: = 0.90; then é¢ere = 0.05. 


: "PLOT OF TOTAL MEAT LOSS 
Formula 3 is based on infinite parallel plates, but there | oral HEIGHT 
will be little error involved if it is applied to the ordi- 
nary air spaces found in frame construction. 
To make easier the calculation of the transfer of heat 
by radiation, Fig. 1 gives values of o7* for the usual 
temperatures of the surfaces facing such air spaces. 


Example: Find the heat transfer by radiation across an air 
space between studs, where one surface is paper (plasterboard) 
at a temperature of 60 F and the other wood sheathing at a tem- 
perature of 20 F. 


5 
_ 


From chart ¢ 7;‘ = 126.0 Btu per hour per square foot. 
oT:*= 91.2 Btu per hour per square foot. 


Difference ¢ (7:*— T7:*) = 34.8 Btu per hour per square foot. 
1 


Tote/ Height - 70 
Ss 





The effective emissivity = = 0.83. 
1 1 


— + — —1 


0.9 
For each square foot of surface, the amount of heat ses cte Hg Br Pera ae a 
transferred by radiation will be Btu bet * CSurfece toma 192 7 dirtemp88.7P) 


Qe = Core o (Ts' — Ts*) = 0.83 X 34.8 = 28.9 Btu per hour Fig. 3—Curves indicating total heat loss vs. total 


per square foot height 
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Fig. 4—View of apparatus used to determine variation of con- 
vection with height 










Fig. 5—View of air space apparatus 
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Fiv. 6—Diagrammatic arrangement of air space apparatus 
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Convection 


Convection as a means of transfer of heat across an air 
space follows very different laws and is much more 
complicated than radiation or conduction. 

It has been demonstrated experimentally by a number 
of experimenters that heat transfer by natural or free con- 
vection varies approximately with the 5/4 power of the 
temperature difference between the surfaces on each 
side of an air space. For temperature drops as usually 
found in building walls, the transfer of heat by both 
conduction and radiation is approximately proportional 
to the temperature difference. If the temperature dif- 
ference across an air space were increased from 5 F to 
40 F, the radiation would be increased about eight times, 
while the convection would be increased more than twelve 
times. 

In the case of radiation, the position of the air space 
(vertical, horizontal, etc.) has no effect, but it has a 
very marked effect on convection. The rate of heat 
transfer by convection across a horizontal air space 
with the heat flowing upward is roughly three times 
what it would be with the heat flowing downward. 

Convection also varies with the height of the air space 
up to approximately 2 ft. Figs. 2 and 3 indicate this 
variation as found in an apparatus set up in the labora- 
tory, as shown in the photograph of Fig. 4, and which 
gives essentially the same data as found by Griffiths 
and Davis. It will be seen readily that experiments 
upon natural convection must be made upon nearly full 
size air spaces, and that tests made upon samples | ft 
high will give higher values if applied to an 8 ft air space. 

Since there is apparently little information available 
in regard to the transfer of heat across air spaces other 
than in the vertical position and since most of the work 
on vertical air spaces has been done on relatively small 
specimens, with little attempt made to separate radiation 
from convection, it seemed important to carry out an 
investigation on full sized air spaces. Furthermore, 
Table 2, given in chapter 5 of THE Guipe 1937 for con- 
ductances of air spaces assumes that both radiation and 
convection vary proportionately with the temperature 
difference and also with the mean temperature. This as- 
sumption is approximately true for radiation, but is far 
from true for convection. With ordinary surfaces facing 
a vertical air space, such as plaster, wood, paper, etc., 
radiation is responsible for roughly 65 per cent of the 
total heat transfer and the error is not very serious. In 
the case of the newer type of reflective insulation, the 
transfer of heat by radiation is minimized, thus making 
convection responsible for most of the heat transfer. In 
this latter case the assumptions made above will lead to 
very serious errors in the calculation of the insulating 
value. 

It was decided to construct an air space 8 ft high by 
2 ft-8 in. wide and 3% in. across, as shown in the photo- 
graph of Fig. 5 and diagrammatically in Fig. 6. This 


Table 2—Total Heat Loss Percentage Errors for Various Heights 





HEIGHT oF TEST ToTtaL Heat Loss Per CENT 
SPECIMEN, IN. Bru Per Hour Per So Fr ERROR 
6 170 31.0 high. 
9 154 18 5 high 
12 140 8.0 high 
716 130 Correct 
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would correspond to about te Qutier 
the normal height of a frame 
wall air space. 

One side of this air space 
consisted of a _ steel plate 
with 180 ft of % in. copper 
tubing attached as shown in 
Fig. 7 to make a large water 
calorimeter. This was backed 
with 3 in. of corkboard so 
as to reduce the gain or loss 
of heat from the room. A 
frame was built of 2x4 in. 
studs around this plate and 
on these were fastened 
either black building paper 
or aluminum foil on paper, 
thus enclosing the air space 
and providing means of min- 
imizing the radiation when 
desired. 
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Eight thermocouples were 
cemented in grooves cut in 
the steel plate so that its av- 
erage temperature could be 
accurately measured. Ther- 
mocouples were also at- 
tached to the paper or foil on the other side of the air 
space. In this way the temperature drop across the air 
space could be determined with precision. 

The inlet and outlet temperature of the water in the 
calorimeter was measured by means of multiple thermo- 
couples in a suitable mixing chamber close to the calorim- 
eter. Before entering the calorimeter, the water passed 
through a copper coil immersed in water to maintain a 
constant temperature. This temperature could be varied 
at will by either heating or cooling the water in the 
tempering tank. The arrangement of the copper coil 
is given in Fig. 7, and it produced very uniform tem- 
peratures over the whole area of the calorimeter plate. 

The whole apparatus was mounted on trunnions so 
that it could be tipped at any angle desired and with 
the heat either flowing upward or downward when it 
Was in any position other than vertical. 

A semi-precision potentiometer was used to measure 
the electromotive force developed by the thermocouples. 
It was possible to read to 0.001 millivolt, which cor- 
responded to about 0.045 F on the single thermocouples 
and about 0.009 F on the multiple couples for the 
calorimeter. 





Fig. 7—Diagram showing 
copper tubing arrange- 
ment in water calorimeter 


Thermocouples were placed on each surface of the cork 
insulation so that a suitable correction could be made 
for any gain or loss of heat. 
through the 2x4 in. frame was small and is included 
in the loss through the cork back. 

All cold junctions of the thermocouples were kept in 
thermos bottles filled with cracked ice and water. <A 
careful calibration was made before starting the work. 

Tests were conducted in five different positions, hori- 
zontal, aud 45 deg with heat flowing downward, hori- 
zontal, and 45 deg with heat flowing upward, and in the 
vertical position. Tests were made with aluminum foil 
facing one side of the air space or with black building 
paper. In order to determine the coefficients of convec- 
tion for the different positions, aluminum foil was used 


The edge loss of heat 
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for the outer surface so as to minimize radiation. The 
temperature difference was varied and in one case the 
direction of heat flow was reversed by sending heated 
water through the calorimeter rather than cool water, 
The rate of heat transfer was not affected by having the 
foil surface absorbing rather than emitting heat. 


Results 


The accompanying curves express the results of these 
experiments much better than a table of data. 

The relation between temperature difference, degrees 
Fahrenheit, and the temperature difference raised to the 
5/4 power, for use in computing convection, is shown 
in Fig. 8. It is interesting to observe that if one has 
40 F temperature difference rather than 10 F, the heat 
transfer by convection will be increased 5.6 times rather 
than just 4 times, as would be the case if convection 
varied with the temperature difference directly. Radia- 
tion, on the other hand, for this same range of temper- 
ature would increase nearly proportional to the tem- 
perature difference, or about 4 times. For example, if 
one had a conductance value (radiation plus convection) 
for a foil lined air space that was experimentally deter- 
mined, with a temperature difference of 10 F, and it 
were applied to a case with a 40 F temperature difference, 
by merely multiplying the conductance value by the tem- 
perature difference, the new value would be roughly 
25 per cent too low. This is the method in common use 
today. 

Experimental values for the variation of the coefficient 
of convection with height are indicated in Fig. 2. The 
coefficient is greatest at small heights, gradually dimin- 
ishing to a minimum value at roughly 15 in. and then 
becoming uniform, regardless of height, above 24 in. 
This effect is probably due to streamline motion of the 
air over the surface up to a height of about 15 in. and 
then the air becoming turbulent causes the coefficient to 
remain constant for all heights greater than about 2 ft. 
The smoke from a lighted cigarette placed close to the 
bottom of the column demonstrated clearly the change 
from streamline to turbulent motion of the air stream. 

The variation of the total heat loss versus the total 
height is indicated in Fig. 3. It shows clearly the error 
that one can make if data are taken from a relatively 
small area of low height and then applied to greater 
heights. With a chrome plated sample (¢ = 0.04) and 
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Fig. 8—Curve showing plot of A T°/4 vs. temperature differeace, 
degrees Fahrenheit 








August, 1937 


Journal 


a 


COEFFICIENT OF CONVECTION 
FOR A/R SPACES 
vs 
POSITION 


‘se / OTE 


Ss 


S 
1 Flaw Upward 


Coefficient of Convection C 





o 
Fig. 9—Curve indicating coefficient of convection for 
air spaces vs. position 
30 
HEAT LOSS 
vs 
POS/TION 
ty* 40 
e 
S 
20 2 
? 3 : 
a 
+ > 
Ee 
& Te 
: ; 
™ = i 
$ : 
Sa 
~ 
é 





Fig. 10—Curves showing relation of heat loss vs. 
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ig. 11—Curves of conductance vs. temperature dif- 
ference, degrees Fahrenheit 
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temperature conditions corresponding to those indicated 
in Fig. 3, the values given in Table 2 will show the error 
to be expected when experimental data are taken for 
different heights and then applied to heights greater than 
16 in. 


In Fig. 9 the effect of position on the coefficient of 
convection for air spaces is shown. The usual coeffi- 
cient of convection is designated by C and deals with 
the transfer of heat from a surface to the surrounding 
air. The coefficient used in this chart deals with the 
transfer of heat by convection from one surface to an- 
other parallel surface and will be designated by C’. In 
other words, the temperature difference between two 
parallel surfaces is used in calculating C’ rather than 
the temperature difference between a surface and the 
surrounding air that would be used in the case of C. 

The large effect that position plays in convection is 
shown clearly. In the horizontal position, if heat is 
owing upward, the coefficient is 0.256 as compared with 
a value of 0.058 with the heat flow downward, or roughly 
five times as great. The value for the vertical position 
is not half-way between these two values but is nearer 
the higher value, namely, 0.180. 

The relation between heat loss and position is illus- 
trated in Fig. 10 for an air space with and without a 
reflective surface. It also shows the relative amount of 
heat transferred by convection and radiation for both 
cases. The results indicated on this chart apply only 
when there is a 20 F difference in temperature between 
the surfaces and also when one surface is approximately 
60 F and the other 40 F. 

The values in Table 3, taken from Fig. 10, show the 
important part that radiation plays in the transfer of 
heat when the air space is bounded by ordinary sur- 
faces (@ere = 0.9) as compared to the minor part when 
one of the surfaces is of the reflective type (é@e¢, = 0.05). 

The variation of conductance with temperature differ- 
ences that might be found in a building wall air space 
is shown in Fig. 11. The calculation of radiation is 
based on the warmer surface being at 70 F. The varia- 
tion due to mean temperature is not great if it is not 
more than one would find in building walls, especially 
in the case where one surface is of the reflective type. 
In this latter case the error, using data from the chart, 
would only be from 1 to 3.5 per cent too low if the 
warmer surface were 90 F and from 1 to 3.5 per 
cent too high if the warmer surface were 50 F 
of 70 F. This is, of course, due to the small part that 
radiation plays in the heat transfer when a reflective 
In the case of ordinary surfaces with 


instead 


surface is used. ’ 
effective e equal to 0.83, the error would be somewhat 
greater. With the warmer surface at 90 F, the values 
from the chart would be from 6.7 to 10 per cent too 
low and with the warmer surface at 50 F instead of 


Table 3—Comparison of Radiation Effects Bounded by Various 
Surfaces 
Torat Heat Loss Per Cent RADIATION 


| - 
| eett=0.9 | eett=0.05 | eett=0.9 | eett=0.05 


POSITION 


Horizontal, heat flow downward | 19.0 3.4 | 87 26 
45 deg heat flow downward.... 22.7 7.1 73 13 
Vertical... 24.2 8.6 6S 10 
45 deg heat flow upward : 25.3 9.7 65 | 9 
Horizontal, heat flow upward 27.4 11.8 60 8 
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Table 4—Equivalent Thickness of Insulating Material 





One REFLECTING 
SuRFACE éeff 0.05 


1 .67 in. 
0 .83 in. 
0.70 in. 
0.61 in. 
0.50 in. 


ORDINARY SURFACES 
eett 0.83 


0 .32 in. 
0.27 in. 
0.25 in. 
0 .24 in. 
0.22 in. 


PosITION 





Horizontal, heat flow downward. 
45 deg heat flow downward .... 
Vertical 

45 deg heat flow upward...... 
Horizontal, heat flow upward... 











70 F the values would be from 5.9 to 8.7 per cent too 
high. 

If one knows the temperature drop across an air space, 
with or without one reflective surface, Fig. 11 can be 
used to determine the total heat transfer across the air 
space in various positions, provided the temperature 
ranges are not too far from those used in calculating the 
chart. 

Frequently the insulating value of an air space is com- 
pared to that of a good average insulating material. If 
a temperature difference of 20 F is assumed for a good 
average insulating material having a coefficient of thermal 
conductivity equal to 0.30 Btu per hour per square foot 
per inch per degree Fahrenheit, Table 4 will give the 
equivalent thickness of such a material corresponding to 
various types of air spaces. 

The values in Table 4 illustrate the large difference in 
insulating value of an air space with one reflective sur- 
face due to its position. It is more than three times as 
good an insulator in a horizontal position with the heat 
flowing downward as when in the same position with 
the heat flowing upward. 

The method of calculating the radiation and convec- 
tion of heat across an air space has been shown, provided 
the temperatures of the bounding surfaces are known. 
This is fundamental if one is to design air space insula- 
tion intelligently. The architect or builder, however, 
would have difficulty in calculating the heat loss through 
a wall containing an air space with just the foregoing 
information, as the temperatures of the surfaces facing 
the air space are not known accurately. 

It is possible that a complicated nomographic chart 
could be constructed so that these temperatures could 
be determined for various indoor and outdoor tempera- 
tures, various wall constructions, various effective emis- 
sivities and for different coefficients of convection. In 
order to simplify the problem by specifying certain com- 
mon conditions, assume an indoor temperature of 70 F 
and outdoor temperature of 35 F and a typical frame 
wall consisting of clapboards, building paper, sheathing, 
studs and plaster. With these assumptions a chart can 
be constructed which will readily give the necessary 
surface temperatures for any given effective emissivity 
and for any given coefficient of convection. 


Assume 


q = heat flow, Btu per hour per square foot. 

C, = conductance of plaster plus surface to inside air. 

C: = conductance of sheathing and clapboards plus surface 
to outside air. 

ty = temperature of inside air. 

te == temperature of outside air. 

t; and 7; = temperature of warmer surface facing the air 
space in degrees Fahrenheit and degrees Fahrenheit 
absolute. 

» and 7, = temperature of cooler surface facing the air 
space in degrees Fahrenheit and degrees Fahrenheit 
absolute. 

C’ = convection coefficient between surfaces. 

@ete = effective emissivity of surfaces. 

go = Stefan’s constant 17.2 < 10°” Btu, hour”, foot, F‘a»s 
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Fig. 12—Chart showing temperature of surfaces facing air space 
in a frame wall vs. C’ and eer: 


Then 
q=—Ci (th—t,) =C:(t:—-te) =C’ (t:—te) */*+-eere ¢(T,*—T;*‘) (4) 


For the conditions assumed, THe A.S.H.V.E. Guipe, 
1937, gives values of C,=1.19 and C,= 0.461 and 
t, and ¢, can be calculated for any given ée,, and C’. 

It is somewhat easier to assume a value of ¢, such as 
67 F, then 


Ci (th — th) 
C: 


Knowing ¢, and f, and assuming a value of C’ = 0.05, 
one can solve the equation 


C; (tn—t:) — ei (ti—te) °/* + Core Cc (T,°—T:*) 





+ t = 43 F. 


= 


for a corresponding value of ¢e;;, which in this case equals 
0.057. This calculation will give one point on the curve 
in Fig. 12 for C’=0.05. By repeating this process 
with different values of ¢,, the entire curve for C’ = 0.05 
can be drawn. A similar procedure will produce curves 
for other values of C’. 

Thus, using the left hand side of Fig. 12, the temper- 
ature drop across the air space for any given effective 
emissivity and for any convection coefficient may be de- 
termined. By use of the right hand side of the chart, 
this temperature drop can be converted into the actual 
temperatures of the two surfaces facing the air space. 
Once these two temperatures are known, the heat flow 
can be calculated. 

Similar charts may be constructed for any type of 
wall and for any temperature conditions as to the inside 
and outdoor air. The values obtained from the chart in 
Fig. 12 may be used with only a small error for brick 
veneer walls, and therefore they can be used for most 
of the common types of residence construction. 





Air Conditioning Sales 


Installed equipment sold by members of the Air Con- 
ditioning Manufacturers Association during the first four 
months of 1937 represented an increase of 180 per cent 
over total sales in 1936. Sales for the first four months 


of 1937 reached a total of $41,000,000. 








An Alternate Method of Comparing the 


Dust Arrestance of Air Cleaning Devices 


By Arthur Nutting* (NON-MEMBER), Louisville, Ky. 


for Testing and Rating Air Cleaning Devices Used 
in General Ventilation Work over a period of five 
years has indicated it to be probably as practical in the 
general testing of all types of filters as any single code 
can be. For the testing of particular types of filters, cer- 


[ Ver testing use of the A.S.H.V.E. Standard Code 


<— SHAPED ORMICE mea TARGET FILTER UNDER TEST 











VOLUME GAUGE 


Fig. 1—Diagram of test appara- 
tus for collecting dust sample and 
measuring resistance and air volume 


tain exceptions to the Code could be made which prob- 
ably would render it more applicable for the filter in 
mind, but in general the Code as it exists gives a lab- 
oratory comparison of air filters very close to their actual 
field performance. In brief, the present Code prescribes 
the following procedures and definitions : 

1. Dust standardization. 

2. Dust feeding method. 

3. Rate of dust feed. 

4. Air velocity through filter. 

5. Method of rating resistance. 

6. Method of sampling for arrestance rating. 

7. Method of rating filter for dust-holding capacity. 


The method of sampling the dust for obtaining the 
arrestance rating requires more skill and technique in 
manipulation than all the other procedures laid down 
by the Code and at the same time is subject to more 
possibility of error than any other element of the Code. 
This sampling is accomplished by drawing through a 
% in. diameter sampling tube a sample of air on the 
clean side of the filter. This sample of air is then passed 
through a porcelain crucible in which all the measurable 
dust in the air is extracted. The increase in weight of 
the porcelain crucible is a measure of the filter arrestance. 
The difficulties of this method are the need for extreme 
delicacy in weighing, since the increase in weight of the 
10 gram crucible is usually in the order of one milligram. 
Secondly, the sampling tube samples only 1/6 of 1 per 
cent of the air passing through the filter and any error 
in taking the sample will be greatly multiplied. Third, 

*Ct Research Engr., American Air Filter Co., Inc. 
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errors in weighing are liable to occur because of the 
somewhat hygroscopic nature of the porcelain crucible 
and there is the further disadvantage that as the crucible 
becomes loaded with dust the sampling rate would be 
reduced, thereby requiring constant attention for keep- 
ing the sampling rate in balance. 

It is the purpose of this paper 
to explain a simple method of 
determining the arrestance of 
an air filter. The procedure on 
which this method is based is 
not new and has been used in 
one form or another in many 


FILTER FOR 
PRECLEANING AIR 





laboratories. To describe the 
apparatus, reference is made to 
ASMVE. DUST FEEDER Pig. 1. 
—~ 
sie 
(7 \) 








____ MILL! -AMME TER 
| MILLI-AMP SCALE 3 LG 











- 200 WATT LAMP 


VOL TMETER 








aT 
©) Line 
sy 


po ey 
VOLTAGE REGULATOR 
Fig. 2—Device for determining dust arrestance 



































Heating - Piping axt 
Journal 


o2 0.8 


O4 0.6 
GRAMS OF DUST ON TARGET 


Fig. 3—Calibration curves with standard dust and fly ash 


Air is first passed through a precleaning filter to free 
it of any impurities existing in the laboratory. Be- 
hind this filter a standard feeder, as described in the 
A.S.H.V.E. Code, introduces a known weight of dust 
to the air stream at the prescribed rate of feed described 
by that Code. The dusty air is then drawn through the 
filter under test and finally through a paper filter target 
located immediately behind the test filter. The purpose 
of the paper target is to extract as much as possible of 
the dust which passes through the filter. The typical 
methods of measuring resistance and air volume are 
illustrated in Fig. 1. 

When all the dust has been introduced into the test 
filter, the paper target is removed and placed in the device 
illustrated in Fig. 2. This device consists of two sheet 
metal cones mounted with their bases adjacent and ar- 
ranged so that the paper target can easily be placed be- 
tween them. At the apex of the lower cone a source of 
light is mounted and at the apex of the upper cone there 
is mounted a photo-electric cell. Light passing through 
the dirty paper target and striking the photo-electric cell 
will generate a current inversely proportional to the 
weight of dust on the paper target. If previously a 
calibration has been made plotting the generated cur- 
rent from the cell against a known weight of dust on 
the paper target, then it is a simple matter to determine 
any unknown weight of dust by reference to the calibra- 
tion curve. When the type of dust is changed, new 
curves must be made because of the variable light ab- 
sorption properties of different dust. 

Fig. 3 illustrates two calibration curves made with 
\.S.H.V.E. Standard Code dust and also using fly ash 
screened through a 325 mesh sieve. 

When using this method of testing filter arrestance, 
the weight of dust passing through a filter can be deter- 
mined by a single reading of the milli-ammeter.  Fur- 
thermore, the arrestance can be obtained with a relatively 
small amount of dust fed to the filter instead of the 
usual 8 or 10 grams required when using a porcelain 
crucible and sampling tube. This permits feeding the 
dust very slowly, more nearly approaching the dust con- 
centration actually encountered in practical use. The 
present Code recommends a rate of feed approximately 
600 times as heavy as average conditions. In the pre- 
viously described method of test this rate of feed could 
be reduced to 100 times average conditions. 

One of the chief advantages of this method is that the 


paper targets can be preserved for future reference. The 


targets can be visually compared and with the naked eye 
it is possible to estimate a filter efficiency within 3 per 
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cent. Many of the errors possible with the sampli 
tube method are largely eliminated by use of the pap: r 
target, chiefly because all of the air and dust from the 
test filter is passed through the target instead of a fr: 
tional percentage. One disadvantage of the target method 
is that some of the dust may pass through the target, 
but this is somewhat offset by the fact that when the 
calibration curve is made, the same quantity of the dust 
is also lost and the error is balanced. A further disad- 
vantage is that care must be taken that too much dust 
is not allowed to reach the target, because when dust 
particles pile one upon the other they act as one particle 
so far as light absorption is concerned, and error will 
result. 

This method of testing filters has been used for ap- 
proximately a year and repeated checks between it and 
the sampling method of the A.S.H.V.E. Standard Code 
indicate very close agreement when all the factors relative 
to the sampling tube are free from liable error. 





Review of Handbook of Chemistry and Physics 

Continuing the policy of the past, the 21st revised edi- 
tion of the Handbook of Chemistry and Physics has re- 
cently been released under the editorial direction of 
Charles D. Hodgman, in collaboration with forty other 
outstanding contributors in this field. 

The general features and scheme of arrangement which 
have received endorsement in former editions have been 
maintained. The aim throughout has been to present in 
condensed form as large an amount of accurate, reliable 
and authoritative information in the fields of chemistry 
and physics as was consistent with convenience in form 
and the possibility of wide utility and distribution. A 
larger portion of the tables has been compiled especially 
for this volume from various collections of data and from 
current journals. 

Attempts have been made to include material on all 
branches of chemistry and physics and the closely allied 
sciences, which would be likely to find any extended use 
in the field. On the other hand, in order to retain the 
convenience of modern dimensions and at the same time 
allow for an actual growth due to an extension of knowl- 
edge in these sciences and logical additions along lines al- 
ready developed, it has seemed necessary to exclude 
types of material of use only in highly specialized lines 
of work. 

The handbook is leather bound, containing 2,023 pages, 
and is available through the Chemical Rubber Publish- 
ing Co., Cleveland, Ohio, at $6.00 per copy. 


Air Conditioning Data Sheets 


Engineers requiring pocket size tables and data on 
heating, ventilating, refrigerating and air conditioning 
will find the Lefax sheets of service. 

Some of the available data sections are Flow of Air 
and Gases; Air Compressors, Pumps and Fans; Air 
Conditioning; Heating; Refrigerating; Properties of 
Fuels; Combustion, Furnaces and Equipment; Steam 
Tables and Charts; and Steam Flow. 

In the section on Air Conditioning are separate slicets 
of Tables of Properties of Saturated Water Vapor, small 
size psychrometric charts with full explanation as to use 
and complete tables of air densities, 

Data sheets may be obtained separately or in sec‘ 
through Lefax, Inc., 9th & Sansom Sts., Philadelphia. !’a. 
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How Much Power Will an 


Air Conditioning System Use? 


By Anson D. Marston* (MEMBER), Kansas City, Mo. 


66 OW much will it cost to operate?” When- 
ever the installation of air conditioning is 
under consideration, this question is sure to 

arise. This is a logical question—one for which the 

profession should have a reasonable answer, but so far 
no satisfactory method has been developed for answering 
it. 

For a number of years, the heating industry has had 

a satisfactory basis for estimating heating costs and for 

checking the operation of heating plants. By using de- 

gree days below 65 F, excellent results have been 
obtained, with benefit to everybody concerned. This 
paper will outline the results of an investigation under- 
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Fig. 1—Method of determining base temperature for 
degree-day calculations 


taken in an effort to arrive at some similar basis for use 
in estimating the energy consumption of air conditioning 
plants. As will be shown, there was found a strong 
indication that the degree days above 65 F furnish an 
acceptable basis for such estimates. 

One of the reasons why little information has been 
available on this subject is that comparatively few air 
conditioning plants were in operation prior to 1934, In 
view of the fact that accurate consumption records were 
kept for relatively few of the plants that were in opera- 
tion, it is easy to understand why no general effort has 
been made to resolve the data available to some common 
denominator. 

Theoretically it would seem improbable that the rela- 
tionship between commonly furnished weather data and 
energy consumption would be close enough to be of 

*Air Conditioning Division, Kansas City Power & Light Co. 


Presented at the Semi-Annual Meeting of the AMERICAN Society 
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value. The calculations necessary in determining the 
cooling load must take into consideration a number of 
items which are not included in heating problems and 
which are largely independent of weather conditions. 
Frequently the removal of heat and moisture, due to 
the presence of human beings, and of heat from special 
equipment such as lights and appliances, is a major part 
of the work to be done by a cooling plant. Obviously 
this must be done regardless of the weather. Sun effect 
is another important item whose magnitude is largely 
independent of temperature and humidity readings. 

It must be remembered, however, that in a large 
majority of the smaller sized air conditioning installa- 
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tions, operation in practice is based upon temperature, 
without much regard to humidity. installations 
having a capacity of 20 tons or less are provided with 
any form of humidity control. In a large majority of 
cases, these installations are operated by people who 
watch the thermometer and who neither understand 
nor watch the relative humidity. Consequently, it ap- 
peared when these investigations were begun that 
temperature relationships were worth investigating. 

Beginning in 1933, the Kansas City Power & Light 
Co. offered to its customers an optional rate for power 
used by strictly air conditioning equipment. This rate 
involves the use of a separate meter to measure the 
power used by such equipment. Furthermore this is an 
optional rate: wherever any other rate is more eco- 
nomical, the consumption for cooling purposes is billed 
on the other rate. 

Of special importance in this study is the fact that 
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Table 1—Electrical Energy Consumption of Air Con- 
ditioning Customers—Kansas City Power & Light Co. 
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1934 1935 1936 
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AVERAGE OF AVERAGE OF AVERAGE OF 

Kwure Per Hp Kwure PER Hp Kwure PER Hp 

MonrtTuH ~ 
Att |Comm':L.| ALL Res. |Comm’c. ALL Res. | Comm’. 

Cust's. . |Cust's. Cust's. |Cust’s. |Cust's. | Cust’s. 
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May.. 156 18 23 72 14 101 
June... 250 265 109 119 185 125 211 
July 313 b 307 y 318 294 260 311 
August 250 25: 234 2 242 286 243 307 
Sept. 78 78 8S 138 96 158 
Oct. . 29 R 19 K 24 15 1 21 
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Totals} 1,076 12 765 599 814 990 739 1,109 
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this rate calls for customers to be disconnected on 
October 15 of each year and reconnected on May 1 of 
the following year. Consequently, fans and other equip- 
ment, which are to be used during the winter, are usually 
served under one of the other rate schedules. Fig. 4—Effect of temperature on energy usage—two 
During the period from 1934 to 1936 inclusive, a total typical residences 
of 72 customers operated under this rate for periods 
long enough to be of value in this study. Many of these 
furnish records covering a part only of this period. 
However, enough information is available for each of 
these three years to serve as a basis for close study of the 
relationship between power consumption and weather. 
The records obtained from these customers are sum- 
marized in Table 1. 
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Method of Determining a Degree Day Base 


On pages 523 to 528 of Tur A.S.H.V.E. Guipe, 
1937, will be found a discussion of the methods used 
in determining the base temperature for degree day cal- 
culations for the heating season. Briefly the base tem- 
perature was selected originally by plotting average 
steam consumption against average monthly tempera- 
tures. Points plotted in this manner fall close to a 
straight line and indicate that consumption is directly a —3F 
proportional to the difference between 65 F and the Averace Temperature ror ‘fonre — Oce F 
average temperature. Fig. 1 is reproduced from page 
527 in Tue Guipe 1937, which illustrates the manner 
in which this was done. 

In the 1932 Proceedings of the National District 
Heating Association there is reported a study of the 
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Fig. 5—Effect of temperature on energy usage—two 
typical offices 
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Fig. 3—Effect of temperature on energy usage average Fig. 6—Effect of temperature on energy usage—two 
for all residences typical restaurants 
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Fig. 7—Monthly variation in degree days and in power 
used by air conditioning customers, Kansas City, Mo. 
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Fig. 8—Monthly variation in degree days and in power 
used by air conditioning plants, Kansas City, Mo. 


steam consumption of 163 buildings. These were divided 
into 20 classes, depending upon usage, and the base 
temperature corresponding to zero steam consumption 
was determined for each class. These base temperatures 
vary from 61.2 F for auto sales and service buildings 
to 68.8 F for apartments. The average is 66.0 F for all 
buildings. However, in spite of this variation, it is found 
in practice to be satisfactory to use the 65 F base for all 
classes of buildings. 

Similar investigations were made using the summer 
energy consumption data summarized in Table 1. Fig. 2 
shows the relation existing between average monthly 
temperatures and the average energy consumption for 
all classes of customers. A study of this chart will show 
that the consumption is substantially proportional to the 
difference between 65 F and the average monthly tem- 
perature. However, the figures for those months with 
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Fig. 9—Monthly variation in degree days and in power used 
by air conditioning plants, Kansas City, Mo. 


average temperatures below 65 F deviate considerably 
from this relationship. This is to be expected, because 
many months with low average temperature contain 
periods of a week or more of hot weather with conse- 
quent use of cooling equipment. For example, Septem- 
ber 1934 had an average temperature of 65.8 F, although 
it contained seven days with maximum temperatures 
of 85 F or higher. 

The same information for residential customers is 
shown in Fig. 3. It will be noted that the base tem- 
perature for residential customers appears to be 68 F. 

As a further check on the relation between tempera 
ture and energy usage, Figs. 4, 5, and 6 were drawn. 
Fig. 4 shows the temperature relationship for two typical 
residences ; Fig. 5 shows the data for two typical offices ; 
and Fig. 6 shows the same information for two typical 
restaurants. Similar curves have been drawn for other 
customers and they indicate, in each case, a close rela- 
tionship between average monthly temperature and 
energy consumption. Customers whose load is primarily 
determined by weather conditions—residences for ex- 
ample—have base temperatures above 65 F, while cus- 
tomers having a large proportion of their load inde- 
pendent of weather conditions generally have base 
temperatures below 65 F. 





Additional Studies of Base Temperatures 


When this study was started, it was expected that 
the base temperature would be between 70 F and 75 F. 
When an indicated base of 65 F was found, it was felt 
that additional studies should be undertaken as a veri- 
fication. As a result of these studies, Figs. 7, 8, and 9 
were drawn. In these figures the per cent of total annual 
energy consumption occurring during each month of 
the cooling season is plotted for each year. In the same 
figures is shown, for each month, the per cent of the 
total annual number of degree days above 65 F, above 
70 F, and above 75 F. 

A study of these figures will show two things. First, 
that the variation in energy consumption follows closely 
the variation in degree days above 65 F. The agreement 
for 1934 is poor, but that for 1935 and 1936 is excellent. 
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Possibly this may be caused by the fact that relatively Table 3—Degree Days Above 65 F, Kansas City, Mo. 
few customers were operating under this rate in 1934, : 
and conse , y11ITeS is vez . May UNE Juty | AuGcust | SEPTEMBER | OcTOBER 

and < nsequently the figures for this year can not be vea| No | So a aaa 
considered conclusive. Days | Days | Days | Days | Days Days | T 








In the second place, these figures indicate quite clearly 1890 363 481 268 | Sk amr 
that degree days above 65 F give much closer agreement 1891 | 336 | 9299 230 
: 1892 5; 339 

than do degree days calculated from other base tempera- 1893 rt 393 
*.* . . R9. Ot 2a 

tures. As an additional check, similar curves were drawn ane : — os 
to a large scale and the degree days for intermediate 1906 fda _ 
temperature bases were included. These additional +4 Aas = 
. - = : 3e ote 

curves verify the use of 65 F as a base. 1899 | 124 282 | 346 
: 1900 22 | 270 | 378 











P . . . abn0 1901 | 6 418 | 683 
No Traceable Relationship With Relative Humidities 1903 74 | 182 390 
1904 53 188 306 
1905 | 5 311 | 290 
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The important factor of relative humidity has been Sf c 
neglected entirely in the above investigations. Before i907 | sa | (418 
proceeding with the use of 65 F as a base, it was con- saa = po - 
sidered necessary to investigate the effect of relative —s) * 240 | 76 256 
humidity. Table 2 has been compiled from U. S. oe | | = = 832 
Weather Bureau records and shows the number of days ae) le | | 20: 58 87 
each year during which the outside wet-bulb tempera- 1915 | 8: | | x 946 
ture equalled or exceeded various values. 1916 | 423 | 437 | : 513 

A comparison of Table 2 with Table 1 indicates the i918 | 17: rt 577 | 7 | «OS aS 
absence of any direct traceable relationship. For ex- oa ; -i\miwmi & 5 - 
ample, in 1934 there were 21 days with 75 F wet-bulb sine | : = | ge | | aa 
temperatures or higher. In 1935 there were 39, and in a 37 373 | (4: ; = 
1936, 24 such days. When a wet-bulb temperature of = * 2% | 2 | 76 120 
07 F is considered, the figures are 96 in 1934, 90 in 1935, aaa ; re | | er 
and 102 in 1936. The energy consumption for commer- 1927 | 8: a72 |: 278 7 ‘202 
cial customers was 1,127 kwhr per horsepower for 1934, 1920 | 7: 46 4: 41: rr Pits 
814 in 1935, and 1,109 in 1936. These figures indicate = ' well owl | | | ie 
the absence of any well-defined relationship between rela- veil = ie — } © = 
tive humidity and energy consumption. wi a | | hw - 9 | 18a 
1935 36 | 675 | ‘44 
1936 20% | | 3: | 2,334 


Degree Days vs. Energy Consumption Ls oe _| =a ; 
Totals| 4,87: | 20,480 | 2,118 | 68,841 





Table 3 has been compiled from the records of the Avg. ..| 291 | 436 | | 5 1,465 
U. S. Weather Bureau, and indicates that, for Kansas a ' - : - 
City, the normal number of degree days above 65 F is 
1,465. It will be noticed that there has been a variation The relation between average energy consumption for 
from 946 in 1915 to 2,334 in 1936. Incidentally, the all customers and degree days above 65 F is given in 
average for the past 10 years is 1,632, or 11.4 per cent Fig. 10. From this figure it will be noticed that there 
above the 47 year average. is a surprisingly good relation between these two figures 

, where a large group of customers is considered. In order 





Table 2—Days Wet-Bulb Temperatures Were Equalled or Ex- 
ceeded May 1 to October 15 Inclusive, Kansas City, Mo. (Highest 
of 7 A. M., Noon, and 7 P. M. Readings) 
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No. Days Equ. or Exc. Wet-BuLB TEMP. 
a o. Days Eau. or Exc ET-BuLB TEMF 
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Fig. 10—Energy consumption vs degree days 
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Table 4—Energy Consumption—Air Conditioning, Kansas City, 
Mo. 
NoRMAL NORMAL NORMAL 

MontTH | Dec Days KwureR Per CENT OF 

ABoveE 65 F PER Hp ANNUAL TOTAI 
May iene on 104 | 51 7.4 
June ‘ : ta 291 137 | 19.9 
July... : : ; 436 | 201 29 .2 
August...... es 388 180 26.1 
September... seus 201 97 14.1 
October... . er 45 23 3.3 
ee ‘ 1,465 | 689 100.0 





to determine the effect of taking a limited group of cus- 
tomers, Fig. lla was drawn, using the average consump- 
tion of residential customers. In this case the agree- 
ment is not as satisfactory, for a line drawn through the 
points indicates zero consumption for a month with 
100 degree days above 65 I. Figs. 11b and lle show 
the same data for degree days above 68 F, and degree 
days above 70 F. From these figures it appears that 
degree days above 70 F give better results when resi- 
dential customers are only considered. For two reasons, 
however, this can not be considered as conclusive. In 
the first place, the number of residences operating more 
than a year is rather limited. In the second place, those 
customers who can afford cooling for their homes are 
in the habit of taking extended summer vacations, dur- 
ing which no cooling is used. 
cases to throw doubt upon any final conclusions drawn 
at this time. 

Fig. 12 shows that, where commercial customers only 


This was done in enough 


are considered, values for degree days above 65 F can 
be used with assurance. This is borne out by Figs. 13 
and 14, which show the same data for restaurants and 
for offices and banks. 

From Fig. 10 and Table 3, it is possible to determine 
the normal energy consumption to be expected each 
month from a sizable group of air conditioning cus- 
This information is shown in Table 4, which 
indicates that a total of 689 kwhr per horsepower can 
be expected. The distribution of this consumption among 
the summer months is shown by the last column of 
Table 4. 


tomers. 


Effect of Hours of Operation 


The information given in Table 4 is of value to a 
utility estimating the revenue to be expected from a 
large and representative group of air conditioning cus- 
tomers. However, it does not give the answer to an 
engineer desiring to tell one particular customer what 
will be his operating costs. 

In an effort to arrive at values which take into account 
the class of operation or the hours of operation, Fig. 15 
was drawn. In determining the data for this figure, the 
average number of kilowatt hours per horsepower con- 
sumed during 1936 by those customers operating 720 
hours a month (24 hours a day) was calculated and 
shown as one point. Similar points are shown for other 
Class¢ Mention should be made of the fact 
that there are two customers operating 540 hours per 


of operation. 


mont: whose operations deviate widely from that of all 
others. These two have been ignored in drawing Fig. 15. 


Through the points determined in this manner was 
draw: 


a line showing for 1936 the relationship between 
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Energy consumption vs degree days above 
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residences 


above 70 F 


hours of operation and annual energy consumption. A 
similar line was drawn for 1935. Then these two were 
adjusted to a normal year in accordance with variations 
from the normal number of degree days above 65 F. 
The line labeled Adjusted to Normal Year is the result. 
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Table 5 lists in tabular form the points on this line. 
With this table it is possible to estimate with reasonable 
accuracy the total annual consumption which any given 
commercial customer should experience in a normal year, 

In using Table 5, it is important to bear in mind the 
fact that it is based upon the assumption that the cooling 
plant has been correctly designed. Naturally any 
deviation from accepted design standards will affect the 
energy consumption. As an example, in 1935 one res- 


taurant operating 18 hours per day installed a 3-ton 
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Fig. 12—Energy consumption vs degree days above 
65 F—commercial customers 
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Fig. 13—Energy consumption vs degree days above 
65 F—restaurants 


compressor, although the calculated heat gain was 7% 
tons. From July 4 to August 4, this compressor used 
786 kwhr per horsepower—indicating that the motor 
ran 24 hours per day. This installation was later re- 
moved because it was unsatisfactory. As another exam- 
ple, a large downtown restaurant installed 75 hp in 1935. 
The management of this restaurant insisted on a design 
that was unnecessarily liberal. During 1935 the energy 
consumed by this equipment was only 334 kwhr per 
horsepower—less than half the normal value. This res- 
taurant operates 10 hours per day. 

Mention should be made again of the fact that these 
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Table 5—Energy Consumption vs Hours Open Per Monih 
Based on Normal Year, Kansas City, Mo.* 





Hours Acruai 
OPERATION PER YEAR 
(1 He = 0.9 Ky 


Kwur 
PER Hp PER YEAR 


Hours Open 
PER MONTH 


720 1,332 
660 1,120 
600 1,165 
540 1,083 
480 994 
420 911 
360 828 
300 744 
240 f 656 
y 600 














*Compiled by the Kansas City Power & Light Co 
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Fig. 14—Energy consumption vs degree days above 
65 F—offices and banks 
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Fig. 15—Energy consumption vs hours of operation 


data cover the operation of equipment which is used 
only for summer cooling. No attempt was made to 
include the operation of fans which are used for year- 
round air conditioning, although a number of fans used 
only in the summer months are included. Several o! 
the installations studied have evaporative condensers of 
cooling towers connected on the same meter as the com- 
pressor. Where this was done, it appears that the 
energy consumption per horsepower for such equipment 
was substantially the same as that for the balance of the 
load. 

As an example of the use of the information gat! ered 
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in this investigation, assume that the proprietor of a 
restaurant operating 300 hours per month desires to 
know the approximate energy consumption of a 20 hp 
installation which will be used during summer months 
only. 

ee Table 5, it is noted that the total energy con- 
sumption should be 20 hp X 670 kwhr or 13,400 kwhr. 
By referring to Table 4, it is noted that this should be 
distributed through the year as follows: 


i «audsexankdoatan 7.4 per cent & 13,400 990 kwhr 
MME sccscsccscnceces 19.9 per cent < 13,400 2,665 kwhr 
MT ciccccccsccseses 29.2 per cent 13,400 3,915 kwhr 
NE ova ctentsnenas 26.1 per cent 13,400 3,500 kwhr 
September ........... 14.1 per cent & 13,400 1,890 kwhr 
CE aw ckadeeaed 3.3 per cent & 13,400 440 kwhr 

RUS gC an 5. 6 alka ww n Sign $b a ae een el 13,400 kwhr 


Conclusions 


In conclusion it is felt that the investigation described 
previously indicates the existence of a close relationship 
between the energy consumption of summer cooling 
installations and the degree days above 65 F. There are 
some indications that degree days above 70 F furnish a 
better basis for estimates of energy consumption for 
residences, but these are not conclusive. It is realized 
that the information set forth herein applies only to 
Kansas City, Mo. 

The officials of the Kansas City office of the U. S. 
Weather Bureau have shown a fine cooperative spirit 
and have indicated their willingness to publish values on 
degree days above 65 F as soon as there is sufficient 
justification for using this particular temperature. The 
Washington, D. C., office of the U. S. Weather Bureau 
has adopted the policy that wide spread publication of 
such values must wait until all investigative studies have 
been completed and agreement obtained. 

Before this relationship can be considered sufficiently 
established to justify widespread use, additional studies 
must be undertaken in other parts of the country. In 
view of the many uses to which this relationship can 
be applied when once established, it appears that these 
additional studies should be undertaken without delay. 
Electric utilities, manufacturers and their distributors, 
and consulting engineers have all shown an intense in- 
terest in the results obtained to date. 

In the Kansas City area they are already using them 
in preparing estimates of operating cost. 





Employment in the Engineering Profession 


An analysis has been released by the Bureau of Labor 
Statistics covering reports from 52,589 professional en- 
gineers, showing the kinds of employment engaged in 
over a period from 1929 to 1934. 

One of the most important phases of this analysis in- 
dicates that over this period of time there was a sub- 
stantial net loss of employment by engineers who were 
active before 1935 and a considerable absorption of em- 
ployment of newcomers to the profession. The net re- 
sult for the five-year period ending December 1934 was 
an increase of 25.3 per cent in the number of persons in 
the engineering profession. This rate of increase was 
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much in excess of the available engineering opportuni- 
ties. The fact that available engineering opportunities 
did not keep pace with the increase in the number of 
men trained to enter the profession brought about 
changes in the proportions of those who were unem- 
ployed or engaged in non-engineering work. 

Non-engineering employment increased sharply from 
1929 to 1932 and in equal measure for all professional 
classes, absorbing many more engineers than did public 
engineering in which employment also increased. But 
despite the fact that the proportions of all engineers in 
non-engineering employment rose from 6.3 per cent in 
1929 to 12 per cent in 1932, there was an even larger 
increase in unemployment. This situation was common 
to all professional classes. 

Between December 1932 and December 1934 there 
were further increases in non-engineering employment 
for all professional classes, but the increases were not 
as great as between 1929 and 1932. It was evident from 
these studies that unemployment declined for all profes- 
sional classes except for civil engineers. 

Of all the engineers who reported as being profession- 
ally active prior to 1930, only 46.2 per cent were in the 
employ of private firms in 1934, while in 1929 there were 
62.2 per cent so engaged. Federal government employ- 
ment provided for 10.1 per cent in December 1934 and 
in 1929 this field gave employment to only 5.3 per cent. 

Over the period of 1930-1934 there was a remarkable 
stability in the number of engineers classified as inde- 
pendent consultants and those engineers engaged in the 
teaching of engineering subjects. This was also true in 
the case of those employed by state and county and mu- 
nicipal and other public authorities, especially when con- 
sidered together. 

The net new private firm employment that developed 
between 1930 and 1934 was secured by newcomers who 
entered the profession in this period. In absolute num- 
ber, 5,003 or 16 per cent of the engineers active in the 
profession before 1930 suffered loss of engineering em- 
ployment. Some 3,112 or 18 per cent of the new en- 
trants found engineering work with private firms. The 
increase in public engineering employment was shared 
by both older and younger engineers. 





Axial-Flow Fans 


The Theory and Performance of Axial-Flow Fans, 
translated by L. S. Marks with the assistance of J. R. 
Weske, is based on an original dissertation, prepared by 
Curt Keller of Escher Wyss Laboratories, Zurich, 
Switzerland. 

The book is intended to be of value to the designer of 
an axial-flow fan unit consisting of the inlet, guide vanes, 
fan wheel and diffuser. A classification of axial-flow 
fans on the basis of a dimensionless characteristic num- 
ber is presented and is utilized in establishing the general 
design of a fan through a series of tables and graphs. 

One of the principal contributions of this volume is 
contained in a compilation of performance data for a 
series of axial-flow fans having from 4 to 20 blades. 

This book comprises 140 pages, is cloth bound and 
available through the publishers, McGraw-Hill Book 
Co., Inc., New York, for $4.00 per copy. 
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COMMITTEE ON RESEARCH 


W. A. Dawnietson, Chairman; W. L. FieisHer, Vice-Chair- 
man; F, C. Houcuten, Director; Dr, A. C. WiLLarp, Technical 
Adviser; A. C. Fretpner, Ex-Officio Member. One year: C. A. 
DunuaM, W. L. FLetsHer, Ettiorr Harrincton, A. P. Kratz, 


H. C. Murpuy. Two Years: W. A. Danietson, C. E. Lewis, 
D. W. Netson, C. Tasker, C.-E. A. WinsLow, Three Years: 
H. E. Apams, A. E. Stacey, G. L. Tuve, J. H. Van Atssure, 
J. H. Wacker. 


Executive Committee: W. A. Danielson, Chairman; 
W. L. Fleisher, J. H. Walker. 


Technical Advisory Committees 


Committee on Air Cleaning—l1P-4: H. C. Murphy,* Chairman; 
M. I. Dorfan, C. E. Lewis,* S. R. Lewis, G. W. Penney, 
A. L. Simison, W. O. Vedder. 

Committee on Air Conditioning Requirements of Glass—IF-18: 
M. L. Carr, Chairman; F,. L. Bishop, A. N. Finn, E. H. 
Hobbie, R. J. Lillibridge, R. A. Miller, F. W. Parkinson, 
W. C. Randall, L. T. Sherwood, J. T. Staples, C. Tasker,* 
G. B. Watkins, F. C. Weinert. 

Committee on Air Distribution—IP-21: Ernest Szekely, Chair- 
man; S. H. Downs, M. K. Fahnestock, F. J. Kurth, D. W. 
Nelson,* C, H. Randolph, J. E. Schoen, G. L. Tuve,* 
J. H. Van Alsburg.* 

Committee on Air Friction—IP-6: J. H. Van Alsburg,* Chair- 


man; C. A. Booth, S. H. Downs, C. M. Humphreys, R. D. 


Madison, L. B. Miller, L. G. Miller. 

Committee on Atmospheric Impurities and Resulting Safety and 
Health Requirements—IP-26: Theodore Hatch, Chairman; 
J. J. Bloomfield, C. A. Booth, Philip Drinker, Dr. Leonard 
Greenburg, Elliott Harrington,* H. B. Meller. 

Committee on Climate and Air Conditioning—C-24: Dr. C. A. 
Mills, Chairman; Major G. C. Dunham, James Govan, Dr. 
W. J. McConnell, C. I’. Neergaard, Dr. F. M. Pottenger. 
Jr., E. L. Weber, Prof. C.-E. A. Winslow.* 

‘ommittee on Comfort Air Conditioning—OH-22: C. Tasker,* 
Chairman; A. E. Beals, F. R. Bichowsky, Thomas Chester, 
F. E. Giesecke, Elliott Harrington,* R. E. Keyes, A. B. 
Newton, C; P. Yaglou. 

‘ommittee on Corrosion in Air Conditioning Equipment—IF-14: 
A. E. Stacey, Jr..* Chairman; A. F. L. Anderson, M. L. 
Diver, F. L. LaQue, C. E. Lewis,* R. M. Palmer, F. N. 
Speller, C. M. Sterne, R. T. Thornton, J. H. Young. 

“ommittee on Corrosion in Steam Systems—IF-2: J. H. Walker,* 
Chairman; W. H. Driscoll, C. A. Dunham,* L. B. Miller, 
R. R. Seeber, F. N. Speller, C. M. Sterne. 

‘ommittee on Effect of Water on Roofs—IF-29: A. B. Snavely, 
Chairman; M. R. Beasley, J. B. Griffiths, Elliott Harring- 
ton,* E. H. Hyde, W. L. Murray, E. R. Queer, C. S. 
Reeve, E. T. Selig, Jr. 

General Air Conditioning 
OH-5: C. P. Yaglou, Chatrman; J. J. 
Sayers, C.-E. A. Winslow.’ 
Committee on Heat Requirements of Buildings—IF-8: 
Armspach, Chairman: P. D. Close, W. H. 
H. M. Hart, V. W. Hunter, H. H. Mather, FE. C. 
F. B. Rowley, R. J. J. Tennant, J. H. Walker.* 


Comfort Requirements 
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Committee on Heat Transfer of Finned Tubes with Forced Air 
Circulation—IP-10: F. B. Rowley, Chairman; H. F. Hut- 
zel, R. H. Norris, C. H. Randolph, W. E, Stark, G. L. 
Tuve,* C. F. Wood. 

Cummittee on Insulation—IF-23: L. A. Harding. Chairman 
E. A. Alleut, H. C. Bates, H. C. Dickinson, J. D. Edwards, 
E. C. Lloyd, W. E. McMullen, R. T. Miller, E. R. Queer, 
T. S. Rogers, F. B. Rowley, W. S. Steele, C. Tasker,* 5 
Townshend, G. B. Wilkes. 

Committee on Intermittent Heating—IP-20: E. K. Campbell 
Chairman; W. L. Cassell, Prof. E. F. Dawson, N. W. 
Downes, F. E. Giesecke, J. M. Robertson, J. H. Kitchen, 
Prof. A. H. Sluss, G. L. Tuve.* 

Committee on Psychrometry—C-11: F. R. Bichowsky, Chairman; 
C. A. Bulkeley, J. A. Goff, Dr. E. V. Hill, F. G. Keyes, 
A. P. Kratz,* W. M. Sawdon. 

Committee on Radiation with Gravity Air Circulation—IP-9: 

. K. Fahnestock, Chairman; B. C. Benson, H. F. Hutzel, 
J. P. Magos, J. W. McElgin, J. F. McIntire, D. W. 
Nelson,* R. N. Trane, T. A. Novotney. 

Committee on Relation of Body Changes to Air Changes—OH-3 
Dr. E. V. Hill, Chairman; N. D. Adams, J. J. Aeberly, 
John Howatt, A. P. Kratz,* P. J. Marschall, V. L 
Sherman. 

Committee on Sound Control—IF-1: J. 
C. M. Ashley, G. F. Drake, V. O. Knudsen, R. F 
C. H. Randolph, J. P. Reis, A. E. Stacey,* G. T 
F. R. Watson. 

Committee on Summer Air Conditioning for Residences—IP-7: 
M. K. Fahnestock, Chairman; E. A. Brandt, John [veretts. 
Jr., Elliott Harrington,* H. F. Hutzel, E. D. Milener, 
K. W. Miller, E. B. Newill, F. G. Sedgwick, J. H. 
Walker.* 

Comunittes Transportation Air 
Miller, Chairman; T. R. Crowder, F. 
Stacey, Jr..* L. W. Wallace. 

Committee on Treatment of Air with Electricity—C 
C.-E. A. Winslow,* Chairman; R. D. Bennett, W. H. Gr 

i . W. Chubb, Major W. D. Fleming, R. ! James, 

’. Koller, Dr. C. A. Mills, Prof. E. B. Phelps, Prot. 
<. Wait, Prof. W. T. Wells. 

Committee on Weather Design Conditions 
Chairman; FE. W. Goodwin, A. C. 
A. P. Kratz,* L. S. Ourusoff. 


S. Parkinson, Chairman 
Norris 
Stanton, 


Conditioning—C-12: L B 
B. Rowley, A. E 
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IF-31: W 
Grant, J. H 


*Member of Committee on Research. 





























NEW HOSPITAL STUDY LAUNCHED 
BY A. S. HV. E. 


Another important step in the study of the effect of air con- 
ditioning on the treatment of disease has been recently launched 
between the A.S.H.V.E. laboratory and the University of Pitts- 
burgh which will enlist the cooperative effort and joint interest 
of the surgeon, physiologist, bacteriologist and air conditioning 
engineer. The investigation includes work in the Magee Hospi- 
tal of that city as well as the medical school of the university 
which is part of the famous Cathedral of Learning. 

Plans are being completed for equipping an operating room 
and an adjoining recovery ward with an experimental air con- 
ditioning system with which atmospheric conditions of varying 
temperature, humidity, air movement and air supply can be 
studied, together with the most advanced means of eliminating 
dust and bacteria. 

Those carrying on the studies from the medical viewpoint 
are: Dr. W. S. McEllroy, assistant dean of the Medical School ; 
Dr. T. L. Hazlett and Dr. 
university and A. M. Scaife, member of the board, and Miss 


M. B. Ferderber, representing the 


Turnbull, superintendent, representing the Magee Hospital. 
G. S. McEllroy, and Prof. C. M. Humphreys of the Pittsburgh 
Chapter, A.S.H.V.E., and F. C. 


oratory will represent the air conditioning interests. 


Houghten of the research lab- 





Cathedral of Learning, University of Pittsburgh, where A.S.H.V.E. 
hospital air conditioning studies will be centered 


. 
Di or, Information Service, Committee on Research. 
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DR. FIELDNER JOINS 
RESEARCH COMMITTEE 


Dr. A. C. Fieldner, who is well known 
to many A.S.H.V.E. 
the past cooperated in Society research, 


members and has in 


has become ex-officio member of the Com 
mittee on Research, succeeding Dr. O. P. 
Hood, lately deceased. 

Dr. Fieldner is chief of the Technologic 
Branch of the United States Bureau of 
Mines, Department of the Interior, with 
headquarters in Washington, D. C. He 
is a graduate of the Ohio Wesleyan Uni 





versity and Ohio State University and has 
been with the Bureau of Mines since its 


Dr. Fieldner 


formation in 1910. 
Dr. Fieldner was in charge of the research on ventilation in 
River vehicular tunnel and was 


connection with the Hudson 


co-author of a paper on this subject which appeared in the 


A.S.H.V.E. JouRNAL in 1926. 


RECOMMENDATIONS FOR NEW 
SOCIETY RESEARCH 
Among the recommendations contained in a 


Hovghten of the 
research laboratory at the meeting of the Committee on Research 


second-quarter 


report of research progress, submitted by F. C. 


at Swampscott, were studies to be undertaken by the Society 
to determine the practical possibilities of the super-sonic method 
of air cleaning and the electrostatic method of precipitating dust 

“The super-sonic method of air cleaning as now fostered by 
the United States Bureau of Mines,” said Mr. Houghten, “offers 
certain unique possibilities. There are, however, wide differences 
of opinion regarding the feasibility of using it in air cleaning 
problems and the suggestion has therefore been made that our 
Bureau of 


laboratory cooperate with the Mines to definitely 


establish or reject these possibilities.” 


TRANSPORTATION AIR CONDITIONING 
COMMITTEE NAMED 


Announcement has been made by Chairman W. A. Danielson 
of the Committee on Research of the appointment of the follow- 
ing commitee to be known as the Committee on Transportation 
Air Conditioning : 

L. B. Miller, New York, chairman; L. W. Wallace, Association 
of American Railroads, Chicago; R. T. Crowder of the Pull 
man Company, Chicago, and Prof. Frank B. Rowley, Depart 
ment of Mechanical Engineering, University of Minnesota, 
Minneapolis. 

Appointment of an official technical advisory committee to 
study these problems was foreshadowed in the report on railroad 


air conditioning contained in last month's research news page. 








Correlating Thermal Research 


As a part of the efforts of the A. S. H. V. E. Research Laboratory to correlate research in thermal engineer- 
ing carried on by the many institutions engaged in such work, and to disseminate the published results of such 
studies together with other reports of progress in the field, and in order to make this information available to 
the membership of the Society, there will be published monthly on this page a limited number of brief abstracts 


of articles which it is believed will be of interest to all concerned. 


For more complete lists address the Librarian, 


A. S. H. V. E. Research Laboratory, U. S. Bureau of Mines Experiment Station, Pittsburgh, Pa. 


F. C. Houghten, Director. 


® What the Management Can Do to Prevent Silicosis. Concrete, 
vol, 45, no. 6, June 1937, pp. 185-186. National conference com- 
mittees give 14 measures employers should take to eliminate 
this hazard. 

® Air Conditioning the Buffalo General Electric Office Build- 
ing, by J. T. Scanlan. National Engineer, vol. 40, no. 6, June 
1937, pp. 328-330. Description of complete system of air con- 
ditioning in the 12-story office building of the Buffalo General 
Unusual arrangement of ducts and other equip- 
Zone system used with floor and 
Diagram of duct system. 


Flectric Co. 
ment for distribution of air. 
ceiling air conditioning units. 
® Sixty-three Individual Ducts Serve Air Conditioned Spaces 
in Windowless Building, by Robert E. Hattis. Heating and 
Ventilating, vol. 34, no. 6, June 1937, pp. 31-34. Description of 
air conditioning system installed in new building of the National 
Aluminate Corp. near Chicago. It is a two-story windowless, 
white terra cotta building. Air conditioning system is made 
of two separate units; each section of building is conditioned by 
separate duct system with cooling or heating unit. Diagram of 
duct system. 

*Latent Energy in Combustion, by Prof. W. T. David. Philo- 
sophical Magazine (S. 7), vol. 23, no. 154, March 1937, 2A, 
Article XXXV, pp. 345-355. Paper suggests that during the 
passage of flame through an inflammable gaseous mixture there 
is formed in the flame front a very stable form of latent energy 
which remains in the flame gases left behind. It is probable that 
the latent energy resides in metastable molecules which result 
from the reaction in the flame front. Theory evolved from 
study during last 7 years in intensity and duration of afterglow 
in flame gases, continuous pressure and heat loss measurements 
during explosion and subsequent cooling of inflammable gaseous 
mixture in closed vessels. Latent energies vary from 1 to 28 
per cent of the heat of combustion in flames burning at constant 
pressure. 

® Modern Forms of Water-tube Boilers for Land and Marine 
Use, by, Dr. Frederich Munzinger. Proceedings of the Institute 
of Mechanical Engineers, vol. 134, 1936, pp. 5-87. Discussion 
of new designs in water-tube boilers. Main changes since 1920 
are pulverized-fuel firing, increase in steam pressure and tem- 
peratures, the heating of feed water by bled steam and use of 
chemically treated feed-water. Paper has diagrams of boiler 
construction, mainly of new German types. 

® Air Conditioning for Railroads. Jce and Refrigeration, vol. 
92, no, 6, June 1937, pp. 421-422. Discussion of Summary Re- 
port on Air Conditioning of Railroad Passenger Cars by the 
Division of Equipment Research, Association of American Rail- 
roads. 

® The Smoke of Cities, by J. S. Owens. Proceedings of the In- 
stitute of Mechanical Engineers, (London), vol. 134, 1936, pp. 
211-275. Methods used and data obtained during 25 years study 
of pollution of air by smoke. 
pollution and health, ventilation and cost of smoke, height of 
chimneys, and trapping of flue dust. Deals with measuring of 
Descrip- 


Discussion of problems of smoke 


smoke and possible laws to regulate smoke production. 
tion and illustration of new instrument for measuring the optical 
density of smoke with a revolving vane. Method of fixing legal 


limits for smoke emission is described. 


W. A. Danielson, Chairman. 
COMMITTEE ON RESEARCH 


® Health and Safety of Industrial Workers. Nature, (London), 
vol. 139, no. 3525, May 1937, pp. 857-859. Discussion of Factory 
Act of 1901 and the possibility of Parliament passing a new act 
for the regulation of industry which should emphasize the rela- 
tion of industry and health. Outlines the need of physician's care 
in all factories. 

® New Process to Make Dry-ice from Factory Flue Gas. Ice 
and Refrigeration, vol. 92, no. 6, June 1937, pp. 395-6. New chem- 
ical process of recovering carbon dioxide from flue gas. This 
process overcomes alkali carbonate absorption. Recovery of 
carbon dioxide from power plant flues is feasible at low cost and 
the product is pure for all exacting requirements. 

© New Heat-Transfer Units Simplify Air Conditioning, by 
Paul A. Sherer. Power, vol. 81, no. 5, May 1937, pp. 256-257. 
Description of air conditioning in pear storage warehouses. Brine- 
film air conditioning units in attic cool air and remove dust par- 
ticles and fungus spores. 

® Coal Dust and Other Fuels for Diesel Engines. The Fuel 
Economists, vol. XII, no. 140, May 1937, pp. 294-295. General 
review of development of the Diesel engine during 1936, with 
references to use of fuels other than petroleum. Fine coal dust 
or other solid fuel is used in specially developed Diesel motors. 
At present, most difficult problem is cylinder wear due to ash and 
coal particles passing between the pistons and the cylinder wall. 

® Microscopic Study of Typical Italian Dusts, by L. Santarelli. 
Ann, Chim. Applicata, vol. 27, Jan. 3 and 14, 1937. Gallo in 1908 
began study of Italian dusts. Few intervening dust studies to 
date. Study of dusts near Rome, Naples and Thessaly. Their 
crystalline structure enables identification with rock or their 
origin. 

® Heat Insulation as Applied to Buildings and Structures, by 
E. A. Allcut and F. G, Ewens. Bulletin No. 149, 1937, Faculty 
of Applied Science and Engineering School of Research, Uni- 
versity of Toronto, 57 pages; bibliography. Definition of heat 
Description of methods of testing heat con- 
Data for several insulating 


transmission terms. 
ductivity of building materials. 
materials. 

® Report of the Building Research Board for the Year 19%. 
London. Paper 176 pages. H. M. Stationery Office, 1936. The 
work of the Board is largely concerned with the properties of 
building materials, and with structures and strengths of materials 
Tests were made of the radiant efficiency of various types of 
panel radiators, thermal conductance of walls and air conduc 
tance of asbestos cement roofs. Differential thermopile for 
measurement of radiant heat is described. Report of experiments 
on exclusion of solar heat from thin roofed buildings. 

® Ice Meltage Data in Refrigerating Car Test Shipments and 
a New Method for Determining the Same, by E. A. Gorman. 
Ice and Refrigeration, vol. XCIT, no. 6, June 1937, pp. 387-389. 
Method of accurately determining the rate of ice meltage in 
refrigerator car during transit. Drip type meter used to meas- 
ure water from melting ice. 

® Atmospheric Cooling Equipment for Condenser Water. 
TD). Mosher. Heating and Ventilating, vol. 34, no. 5, M: 
pp. 40-44. Description of cooling equipment for spra) 


Diagram of piping in spray pond. Tables of temperatures ©! 
sum- 


| Fred 
1937, 


yonds 


water from atmospheric cooling in various states durin: 
mer, and summer wind velocities. 
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The Inspiration of Society Membership 


In response to an invitation from R. C. Bolsinger, chair- 
man of the Membership Committee, W. H. Carrier, Newark, 
N. J., has written his thoughts on, Why I Have Continued My 
Interest and Activities in the Society Long After I Have Held 
the Highest Honors the Society Can Bestow. This message 
comes appropriately from Mr. Carrier who was president of 
the A. S. H. V. E. in 1931 and received the first award of the 
F. Paul Anderson Medal in 1932. W. H. Carrier 





No young engineer electing to follow the profession of heating, ventilating and air conditioning can afford to miss the 
opportunities for personal development and technical advancement which the AMERICAN SOCIETY OF HEATING AND VEN- 
TILATING ENGINEERS oifers. Nor for that matter can the older and more experienced engineer—who may already have 


achieved distinction in his field—ignore the benefits that come with membership in our Society. 


I say this in all sincerity because I have proof of it within my own experience. I count my membership in the A.S.H. 
V.E. as one of the soundest investments I ever made, for I have been able through it to cooperate with others whose com- 
mon interest has lain in the development and expansion of air conditioning. I have profited both from the personal contacts 
and acquaintanceships that membership has brought to me, and by the privilege of taking counsel with others. Viewed 
from whatever angle one may choose, Society membership is a broadening influence, stimulating alike to the mind and the 
spirit—a necessary part of the equipment which every engineer requires to maintain his perspective and develop his talents 


to the utmost. 


Success in engineering as well as in other professions, requires a comprehensive knowledge of the broad field, a familiar- 
ity with the processes of collective thought which actuate the development of an industry. Membership in a society such 
as the A.S.H.V.E. keeps one in touch with what is going on, stimulates constructive thinking, broadens one’s outlook, makes 


one more valuable to society and his employer. 


It often may become an avenue of sound advancement and a means of building legitimate prestige for the individual 
through the contributions that he makes to the progress of the organization. It is imperative in these days of rapid techno- 
logic advance that the engineer constantly keep himself abreast of the times. If for no other reason than the wealth of tech- 


nical information which is available to him through the Society, membership is well worth all it costs and that is very little. 


To associate oneself with the fundamental work to which this Society is dedicated, is to gain a background that is 
invaluable now and in the years to come. The activity of the various technical committees offers a splendid opportunity to 
serve one’s profession, to stimulate and keep alive one’s mental processes, to mix with one’s fellow-men, to broaden one’s 


viewpoint. 


The AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS faces a great future. It was founded upon high 
ideals of service. It is an organization to which any one should be proud to belong. Its organizers and leaders for more than 
two decades have been responsible for the development of the scientific background which is at the root of all progress in 
heating and ventilating engineering. They are the leaders in their fields today. The younger and newer members of the Society 
will be the leaders of tomorrow, because they have accepted the duties and responsibilities of their profession by sharing in 
the support of this Society. My continued interest in the A.S.H.V.E. springs from a sincere conviction of its continuing benefits 


and I am glad of this opportunity to present its advantages as I see them. 
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Proceedings of the Semi-Annual 


Meeting 1937 


AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 


New Ocean House, Swampscott, Mass., June 24-26 


NE of the largest Semi-Annual Meetings of the 

Society was held at the New Ocean House, 

Swampscott, Mass., during the week of June 
24-26, where members and guests totalling 380 were in 
attendance from all parts of the United States and Can- 
ada to enjoy the entertainment program provided by the 
Massachusetts Chapter and the technical discussions of 
a group of interesting subjects. 

Two Council meetings were held during the sessions 
at which time it was announced that favorable action 
had been taken upon the application for the Golden Gate 
Chapter charter in San Francisco, Calif., and that the 
Semi-Annual Meeting 1938 is to be held June 20-22 at 
The Homestead, Hot Springs, Va. In addition to the 
general Research Committee luncheon and meeting on 
Thursday, several technical advisory groups met to con- 
sider the instigation of new research projects. Mem- 
bers of the Guide Publication Committee were in full 
attendance at their dinner session held Wednesday eve- 
ning, and the Nominating Committee convened to select 
Society officers and Council members for the year 1938. 


FIRST SESSION— 
Thursday, June 24, 9:30 A. M. 


Pres. D. S. Boyden, Boston, Mass., called the Semi- 
Annual Meeting 1937 to order Thursday morning at the 
New Ocean House, Swampscott, Mass. Prof. James 
Holt, president of Massachusetts Chapter, welcomed the 
members, guests and ladies to New [england and ex- 
pressed appreciation for the large number in attendance. 

A brief response was made by President Boyden, who 
then announced the first technical paper, The Adapta- 
bility of Precooling Coils to Air Washer Systems, by 
John LEveretts, Jr.. which was presented by W. L.. 
Fleisher, New York, N. Y. (Published in July, 1937 
JouRNAL Section, Heating, Piping and Air Condition- 


ing). Orval discussion was contributed by Prof. B. M. 
Woods, Berkeley, Calif., and C. ©. Radden, Boston. 
Mass. 

S. S. Sanford, Detroit, Mich., presented the paper, 
How Much Power Will an Air Conditioning System 
Use, by A. D. Marston. (Published in August, 1937 
JourNAL Section, Heating, Piping and Air Condition- 
ing). Written discussions were read from C. W. Wal- 
ton, Jr.. New York, N. Y., and J. deB. Shepard, Balti- 
more, Md. Other comments were given by W. J. Kyle 
Chicago, Ill., A. B. Newton, Minneapolis, Minn., L. 
Ourusoff, Washington, D. C., E. A. Wagner, Pittsfield, 
Mass., and F. V. Paige, Poston, Mass. 


The next paper, Cooling Load Analysis of a Bank 
Building, by John James, New York, N. Y., was pre- 
sented by the author and verbal comments were offered 
by A. E. Stacey, Jr., New York, N. Y. (To be pub- 
lished in September, 1937 JouRNAL Section, Heating, 
Piping and Air Conditioning). | 

The final paper on the technical program was Study 
of Summer Cooling in the Research Residence Using 
Water at Temperatures of 52F and 46F, by A. P. Kratz, 
S. Konzo and E. L. Broderick. (Published in May and 
June, 1937 JourNaL Sections, Heating, Piping and Air 
Conditioning). Presentation of the paper was made by 
S. Konzo, Urbana, IIl., and written discussions were con- 
tributed by T. F. Rockwell, Pittsburgh, Pa., John 
Everetts, Jr.,. New York, N. Y., E. V. Fineran, Wash 
ington, D. C., and H. M. Betts, Minneapolis, Minn. Ad- 
ditional comments were offered by Prof. A. P. Kratz. 
Urbana, Ill., and then Mr. Konzo gave a few closing 
remarks in answer to the questions raised in the written 
discussions. 

L. A. Harding, Buffalo, N. Y., chairman of the Joint 
A.S.H.V.E.—A.S.R.E. Committee on National Stand- 
ards for Air Conditioning Applications, read the Pro- 
posed Code of Minimum Requirements for Comfort Air 
Conditioning and invited discussion. Oral 
with reference to the were presented by Mr. 
Fleisher and J. J. Aeberly, Chicago, III. 


comments 


cr ule 


SECOND SESSION— 
Friday, June 25, 9:30 A. M. 


The second session was called to order by [resident 
Boyden, who announced the first paper, Calculated 
Over-all Coefficients for Walls with Air Space Insula- 
tion, by F. B. Rowley. (Published in July, 1937 Jovr- 
NAL Section, Heating, Piping and Air Conditioning). 
Presentation was made by C. M. F. Peterson, Cam- 
bridge, Mass., and oral comments were presented by 
3. L. Cushing, Kenmore, N. Y. 

President Prof. G. B. Wilkes. 
Cambridge, Mass., who presented the paper, Radiation 
and Convection Across Air Spaces in Frame Construc- 
tion, by G. B. Wilkes and C. M. F. Peterson. (Pub 
lished in August, 1937 JouRNAL Section, Heating. 
Piping and Air Conditioning.) Comments by Pret. 
I’, E. Giesecke, College Station, Tex., were an- 
by the author. 

Prof. G. L. 
and presented the paper, Performance of lin-Tul 
for Air Cooling and Dehumidifying, by G. L. 1! 


Soyden introduced 


vered 


_ . . . liced 
luve, Cleveland, Ohio, was imtroduce 
nits 


and 
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D. S. Boyden, Boston, Mass. 
President 


C. A. McKeeman. (Published in June, 1937 JourNnas 
Section, Heating, Piping and Air Conditioning). Writ- 
ten discussions were read from William Goodman, L.a- 
Crosse, Wis., Harry Schmidt, Buffalo, N. Y., J. G. 
O'Flaherty, London, Ont., Can., R. H. Norris, Schenec- 
tady, N. Y., H. B. Pownall, York, Pa., and Mr. Newton. 
Oral comments were presented by C. I. Wood, Dayton, 
Ohio, W. H. Carrier, Newark, N. J., Mr. Harding and 
Mr. Fleisher. The co-author of the paper, Professor 
C. A. McKeeman, Cleveland, Ohio, closed the discussion 
with a few comments in answer to the several questions 
presented. 

The final paper of the session, The Cooling and Heat- 
ing Rates of a Room with Different Types of Stean: 
Convectors, by A. P. Kratz, M. K. 
Fahnestock and E. L. Broderick, was presented by Pro- 
fessor Fahnestock, Urbana, Ill. (Published in April, 
1937 JouRNAL Section, Heating, Piping and Air Con- 
Several comments were offered by S. H. 


Radiators and 


litioning ). 
Downs, Kalamazoo, Mich., and Mr. Radden. 


THIRD SESSION— 
Saturday, June 26, 9:30 A. M. 


The final session of the Semi-Annual Meeting was 
opened by President Boyden. H. C. Murphy, Louts- 
ville, Ky., was introduced and read the paper, An Alter- 
nate Method of Comparing the Dust Arrestance of Ait 
Cleaning Devices, by Arthur Nutting. (Published in 
\ugust, 1937 Journat Section, Heating, Piping and 
dir Conditioning). Written discussions were read from 
Prof. hilip Drinker, Boston, Mass., R. S. Dill, Wash- 
ington. 1). C., Otto Wechsberg, Worcester, Mass., R. IF. 


Heating - Piping ant Air Conditioning 
Journal 


Section 


Norris, Madison, Wis., S. R. 
Margaret Ingels, Newark, N. 
given by Mr. Fleisher, Professor Tuve, G. W. Penney, 
Pittsburgh, Pa., and Mr. Murphy closed the discussion, 
which he indicated would be answered more fully by 
the author in the Society's TRANSACTIONS. 
President introduced Prof. C. P. 
Boston, Mass., who gave the paper, Ventilation Require 
ments (Part 2), by C. P. Yaglou and W. N. Witheridge. 
(Published in July, 1937 JourNAL Section, Heating, 
Piping and Air Conditioning). Written comments were 
read from Dr. W. J. McConnell, New York, N. Y., M1 
Aeberly, C. M. Ashley, Newark, N. J., and Perry West, 
Lexington, Ky. Several verbal comments were con 
tributed by Mr. Aehkerly and Mr. Carrier, which were 


Lewis, Chicago, IIl., and 
J. Verbal comments were 


Boyden Yaglou, 


answered by the author in closing. 


Prof. R. R. Seeber, Houghton, Mich., presented the 
paper, Corrosion Studies in Steam Heating Systems, by 
R. R. Seeber, and Margaret R. Holley. (Published in 


June, 1937 JourNAL Section, Heating, Piping and Au 
Conditioning). Before opening the meeting to genera! 
discussion of the paper, President Boyden introduced 
J. H. Walker, Detroit, Mich., who outlined the history 
of the present research investigation and told of the 
financial cooperation the Society had received from sey 
eral interested organizations. Written comments were 
read from Thomas Finnegan, New York, N. Y., C. A, 
Dunham, Chicago, Ill, F. L. Laque, New York, N. Y., 
D. D. Jacobus, Hoboken, N. J., F. N. Speller, Pitts 
burgh, Pa., R. M. Palmer, New York, N. Y., and Ik. W. 
Guernsey, Baltimore, Md. 

The final paper of the meeting, Heating Requirements 
of an Office Building as Influenced by the Stack Effect, 
by F. C. 
F. C. Houghten, Pittsburgh, Pa. 
1937 JouRNAL Section, Heating, Piping and Air Con 


Houghten and Carl Gutberlet, was given by 
(Published in July, 


diticning). <A written discussion was read from M1 
Walton and W. C. Randall, Detroit, Mich., 
on the paper orally. 


commented 


Amendment to Constitution and By-Laws 
Secy. A. V. Hutchinson read the Amendment to 
the By-Laws of the Society as approved by the Council 

Art le B-IT, Section 5. 


of the Society for fifteen (15) years or more upon reaching the 


Any person who has been a membet 


age of seventy (70) shall have his dues remitted for the current 
year and for ensuing years, without surrendering any of the privi 
leges of membership as long as he lives. 

To Be Amended as Follows: Any Member or Associate Mem 
ber who has paid annual dues as a Member or Associate Member 
for thirty (30) years and who has reached the age of sixty-five 
(65), shall be eligible for Life Membership. 

It was moved by F. C. McIntosh, Pittsburgh, Pa., and 
Albert Dayton, Ohio, that the 
adopted. The 


seconded by Buenger, 


amendment be motion was approved 
unanimously. 

President Boyden then called W. T. Jones, Boston, 
Mass., to the rostrum and requested him to install the 
first vice-president, who was on a round-the-world trip 
at the time of the last Annual Meeting. Mr 


upon Mr. Carrier to act as marshal, and E 


Jones called 


H. Gurney, 

















G. L. Larson L. A. Harding 


W. T. Jones 
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Homer Addams W. H. Carrier C. V. Haynes 


A.S.H.V.E. Past Presidents Who Enjoyed Meeting at Swampscott 


Toronto, Can., was escorted to the platform where he 
was installed as first vice-president of the Society. 


Resolutions 


The following resolutions were presented by N. D. 
Adams, Rochester, Minn., and unanimously adopted : 

Before closing this most pleasant and instructive meeting, we, 
the members of the AMERICAN Society or HEATING AND VENTI- 
LATING ENGINEERS, assembled in Swampscott, Mass., for the 
Semi-Annual Meeting 1937, wish to thank the many who are 
responsible for making it an outstanding success. Therefore, 

Be It Resolved, That we feel deeply grateful to the weather- 
man, who has given us such perfect days and moonlight nights, 

That we are indebted to the Massachusetts Chapter, who, under 
the able leadership of their general chairman, W. T. Jones, and 
his Committee chairmen, have worked so faithfully and efficiently, 

That we appreciate the messages brought to us by the very able 
speakers at our technical sessions and at our banquet, to stimu- 
late us through the coming months, 

That we thoroughly enjoyed the scenic trips brought to us 
through pictures taken by our president, D. S. Boyden, and L. C. 
Soule, who have proven themselves to be real artists in choosing 
the worthwhile sights along the way, 

That we are appreciative of the excellent service and courtesies 
extended by the management of the New Ocean House. 

That we thank the press for its generous support in giving space 
and publicity to the activities and the worthwhile papers which 
have been presented at our sessions, 

That we express our pleasure to the Canadian members for their 
thoughtful courtesy in presenting their banner, which will float 
beside our Stars and Stripes at all future meetings and thereby 
further cement the neighborly feeling between us and emphasize 
the international character of the Society, and 

Be It Further Resolved, That to all who have contributed toward 
making this meeting such a happy one we want to say that we are 
glad we have come and will long remember this outstanding 


meeting. 
Entertainment 


The Semi-Annual Meeting of the A.S.H.V.E, brought 380 
members and guests from 20 of the United States and Canada 
to the New Ocean House at Swampscott, Mass., to enjoy the 
technical sessions and the program of entertainment which had 
been planned by the local Committee on Arrangements. 

W. T. Jones, general chairman, and committee members were 
on deck all during the meeting to greet their guests and see that 
their plans were efficiently carried out. A. S. Kellogg was in 
charge of Registration and Reception and was assisted by C. R. 
Swaney, R. A. Spence and H. B. Wiegner. Prof. James Holt, 
president of Massachusetts Chapter, was chairman of the Enter- 
tainment and Ladies Committee with C. T. Flint, H. C. Moore 
and John Turner as members. Transportation arrangements were 
ably taken care of by T. F. McCoy, chairman, G. B. Gerrish 
and W. A. McPherson. J. F. Tuttle was busy as chairman of 
the Golf Committee and those who worked with him were R. 5S. 


Franklin and A. F. Karlson. Finances were accounted for by 
W. E. Barnes, chairman, Edgar Shaw and J. W. Brinton. k. M. 
Nee had charge of matters of Publicity and other members of the 
committee were E. T. Keefe and H. E. Whitten. Mrs. W. T 
Jones made certain that the visiting ladies were having a good 
time and among those who assisted her were Mrs. D. S. Boyden, 
Mrs. James Holt, Mrs. J. F. Tuttle and Mrs. A. S. Kellogg. 

Registration began on Wednesday, June 23, at 1:00 p. m. and 
during the evening Pres. and Mrs. D. S. Boyden received mem- 
bers and guests in the Priscilla Room. Dancing was enjoyed 
by some, while others were attracted outdoors by the moonlight 
on the water. Movies which were taken by Colonel Boyden a 
year ago at Buck Hill Falls, Pa., were shown and were of par- 
ticular interest to those who had attended the party on Skytop 
Mountain. 

Technical sessions were held in the mornings and the after- 
noons and evenings were free for committee meetings and pleas- 
ure. One of the most popular features was the boat trip to 
Gloucester on Thursday at 1:30 p. m., when 135 were taken in 
buses from the hotel to Marblehead where they boarded the 
boat. Golfers left at 2:00 p. m. for the Tedesco Country Club 
where an 18-hole Kicker’s Handicap was played. An informal 
party was held in the evening with a concert and dancing. An 
added pleasure was the films shown by L. C. Soule which he had 
taken on a recent trip to Hawaii. 

On Friday morning a large group left by bus at 9:30 for 
Boston where they visited Harvard Museum and the glass flower 
exhibit, as well as some of the nearby historic points of interest. 

The 18-hole medal play tournament for the Research and 
Chapter cups was played Friday afternoon at the Tedesco Coun- 
try Club and the enthusiastic golfers left promptly after luncheon. 

The ladies were entertained at a bridge party in the library 
and there were eight tables playing from 2:30 to 4:30 p. m. 
when tea was served. Those who received prizes for their skill 
were Mrs. C. E. Price, Winnetka, Ill., Mrs. W. M. Brown, 
Haddonfield, N. J., Mrs. T. F. Rockwell, Pittsburgh, Pa., Mrs. 
F. E. Giesecke, College Station, Tex., Mrs. N. D. Adams, 
Rochester, Minn., Mrs. R. R. Seeber, Houghton, Mich., Mrs. 
Edward Atchison, Slatersville, R. I., and Mrs. C. M. Brigham 
Chicago, II. 

This year the annual banquet on June 26 was featured by 4 
New England Shore Dinner, and music and vocal selections 
added to the general enjoyment. W. T. Jones was toastmaster 
and introduced W. H. Carrier, Newark, N. J., who made the 
presentation of the Past President’s Memory Book to Prof. G. L. 
Larson, Madison, Wis. 

A stirring event was the presentation of a Canadian flag given 
by Montreal Chapter in honor of the Society’s Canadian first 
vice-president, E. H. Gurney, and to extend the feeling 0! 
neighborliness and emphasize the international character of the 
Society. Marching through the banquet room to the speakers 
table, the color guard was accompanied by C. Tasker, who pre 
sented the new Canadian flag which was accepted tor the 
A.S.H.V.E. by President Boyden. In making the presentation, 
Mr. Tasker said: 

“The Canadian membership in the Society is approaching 
200, and the Montreal Chapter, which received its charter 4 lit- 
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tle over a year ago, is rapidly approaching its first hundred i i tt ae bi Seek she daehs eakess seek 81 10 71 
members. ge he ary osebesesssas poewesecaiedesseksene ° = 91 
° ° ° . r Pececce sc ecesoeeseseseeeseeecesese 5 ee : Ss oO 
“The president of the Montreal Chapter, G. Lorne Wiggs, had eS ee eae a, |e 14 74 
expected to be present with us this evening to perform this a eS eA At 108 20 88 
duty, but he being unavoidably detained in Montreal, I have EH. B, Freeman. .......0.sscesssccvccvecens 97 18 79 
been asked by the Montreal Chapter representatives to act A. C, Bartlett........+.++sseeeeeee, 1038 33 60 
. P ie. Se Ns itienns chaeandéadtahtnies soccer 144 40 104 
on their behalf and present to you, Sir, as president of the R. V. Sawhill 101 a. "1 
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Recognition was given to Mrs. Lilian Vaughan, Salem, Ore- 
gon, as the lady who came the longest distance to Swampscott. 

During the evening Mr. Jones expressed the pleasure of the 
members at the presence of their distinguished guests, Dr. Karl 
T. Compton, president of Massachusetts Institute of Technology, 
and Dean Harry P. Burden, Engineering School, Tufts Col- 
lege, who responded briefly. 

President Boyden spoke and introduced the presidents of Chap- 
ters who were at the meeting. 
evening, the Hon. Frederick W. Cook, secretary of the Common- 
wealth of Massachusetts. In a delightful manner, Mr. Cook 
expressed his pleasure at attending the banquet an1 h’s informal 
talk was greatly enjoyed by the members and guests. 

The speeches were notable for their wit and brevity so that 
ample time was available to enjoy the dancing which followed. 

On Saturday morning a trip had been planned to visit a num 
ber of the North Shore Gardens, but this was necessarily can- 
celed because of showers. However, with this one exception 
the Committee felt that they were particularly fortunate in hav- 
ing ideal weather. 

During June 23-26, the Council held two meetings on Wednes- 
day afternoon and Thursday evening. The Guide Publication 
Committee had dinner and a meeting June 23, and the Nominat 
ing Committee held a breakfast meeting Thursday morning. A 
luncheon and business session of the Committee. on Research 
took place on Thursday and meetings were held by the Com- 
mittee on Insulation, Committee on Cooling Load Factors, Com- 
mittee on Comfort Air Conditioning, and Committee on Air 
Cleaning. 

Those members and guests who visited the New Ocean House, 
Swampscott, Mass., for the first time were thrilled by the 
beauties and opportunities for enjoyment, while others who had 
attended the Semi-Annual Meeting in 1931 renewed pleasant 
associations. The local committee extended a friendly welcome 
to New England and the 1937 Semi-Annual Meeting will long 
be remembered by A.S.H.V.E. members and guests, 380 being 
present. 


Air Conditioning School 


A new air conditioning and refrigeration training school, the 
Thermo Air Conditioning Institute, Inc., 186 S. Alvarado St., 
Los Angeles, Calif., opened its doors recently and first classes 
are now being held. The school is headed by F. G. Baender, 
member A. S. H. V. E., and includes on its advisory board a 
number of well-known individuals in the industry. 

Mr. Baender has long been associated with the educational 


He presented the speaker of the 
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and professional phases of engineering practice. He has headed 
the departments of mechanical engineering at Oregon S\ate 
College and the University of Arkansas, and served variously 
as consulting, research, and designing engineer with well-known 
equipment manufacturers. 

The several courses of the Institute combine intensive study 
of the theory and principles of air conditioning and refrigeration 
and practical training in the shops. Equipment used for student 
instruction includes practically every type of apparatus found 
in modern commercial and domestic systems with a portion of it 
being used to air condition the entire building. 


Dust Control Equipment 
Association Meets 


At a meeting of the Dust Control Equipment Association in 
Cleveland during June attention was given to reports from the 
Engineering Committee of the association dealing with work in 
establishing standards of dust control practice. 

The several courses of the Institute combine intensive study 
gard to the adoption of a friction chart and the development of 
a formula for use in connection with the chart were endorsed 
by the association. 

An address by Theodore Hatch, associate dust control engi- 
neer, Division of Industrial Hygiene, Department of Labor, State 
of New York, was given on the subject, Importance of Modern 
Standards and Methods of Dust Analysis unon Design and Ef- 
ficiency of Dust Control Equipment. Mr. Hatch spoke in the 
light of his personal knowledge and opinions and discussed meth- 
ods used in cleaning dust from air in South African gold mines. 
He spoke in detail on the question of the size of dust particles 
and the relative importance of the different kinds of dust, and 
also discussed various types of equipment available for determin- 
ing dust count and showed why he considered it unsatisfactory 
to establish factors on the basis of a very close determination. 


Bureau of Mines Continues 
Survey of American Coals 


Several additional coals have been added to the list whose 
properties and special characteristics are being investigated by 
the U. S. Bureau of Mines, Department of the Interior, in co- 
operation with the American Gas Association. The most recent 
coals reported are from the Clintwood Bed, Buchanan County, 
Virginia, Millers Creek Bed, Johnson County, Kentucky, and 
Pittsburgh Bed, Washington County, Pennsylvania, in papers 
prepared by A. C. Fieldner, J. D. Davis and others. 

Since the manufactured gas industry uses as its major raw 
material bituminous coal, it, therefore, desires fuller knowledge 
of this material. The present survey is gradually collecting in- 
formation to make a complete picture of the characteristics of 
the various coals available in America and much of the original 
work was described in a previous publication, Monograph No. 5, 
entitled, Gas-, Coke- and Byproduct-Making Properties of Amer- 
ican Coals and Their Determination. 

Microscopically, Clintwood coal is irregular in composition con- 
taining splint and bright coals in varying proportions. This coal 
is described in Technical Paper 570. 

The coal from Pittsburgh Terminal No. 9 Mine of Washington 
County, Pennsylvania, described in Technical Paper 571, is in- 
teresting because the sulphur content is higher than that of any 
coal of the series previously tested. 

The results of the study of Miller’s Creek Bed Coal from Con- 
solidation No. 155 Mine, Johnson County, Kentucky, are de- 
scribed in Technical Paper 572. Its coking properties were 
found to be considerably improved by blending with smal! pro- 
portions of other coals. 

The publications describing tests on these coals may be s 
from the Superintendent of Documents, Government P 
Office, Washington, D. C., at a cost of 10c each. 
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OFFICERS OF LOCAL CHAPTERS—1937 


ATLANTA: Organised, 1937. Headquarters, Atlanta, Ga. 
President, E. W. Kuiern, 152 Nassau St., N. W. Secretary, C. T. 
BaKeR, 713 Glenn St., S. W. 


CINCINNATI: Organized, 1932. Headquarters, Cincinnati, 
O. Meets, Second Tuesday in Month, President, I. B. HeLsurn, 
610 Chamber of Commerce Bldg. Secretary, H. E. Sprout, 
1005 American Bldg. 


GOLDEN GATE: Organized, 1937. Headquarters, San Fran- 
cisco, Calif. President, B. M. Woops, Univ. of Calif., Berkeley, 
Calif. Secretary, G. J. Cummincs, 113 Tenth St., Oakland, 
Calit. 


ILLINOIS: Organized 1906. Headquarters, Chicago, II. 
Meets, Second Monday. President, L. S. Ries, 960 East 58th St. 
Secretary, C. E. Price, 6 N. Michigan Ave. 


KANSAS CITY: Organized, 1917. Headquarters, Kansas 
City, Mo. Meets, Second Monday in Month. President, A. H. 
S.uss, 827 Mississippi Ave., Lawrence, Kan. Secretary, GUSTAV 
NorrBerG, 914 Campbell St. 


MANITOBA: Organized, 1935. Headquarters, Winnipeg, 
Man. Meets, Fourth Thursday. President, D. F. Micuie, 5B, 
553 Wardlaw Ave. 


MASSACHUSETTS: Organized, 1912. Headquarters, Bos- 
ton, Mass. Meets, Second Tuesday in Month. President, JAMES 
Hott, Massachusetts Institute of Technology, Cambridge, Mass. 
Secretary, JOHN TURNER, 285 Columbus Ave. 


MICHIGAN: Organized, 1916. Headquarters, Detroit, Mich. 
Meets, First Monday after the 10th of the Month. President, 
F, J. Feery, 950 Trombley Rd., Grosse Pointe Pk. Secretary, 
G. H. Tuttie, 2000 Second Ave. 


WESTERN MICHIGAN: Organized, 1931. Headquarters, 
Grand Rapids, Mich. Meets, Second Monday in Month, President, 
W. W. Braprietp, 901 Michigan Trust Bldg. Secretary, 
S. W. Topp, Jr., 309 Paris, S. E. 


MINNESOTA: Organized, 1918. Headquarters, Minneapolis, 
Minn. Meets, Second Monday in Month. President, R. E. Bacx- 
stkeOM, Room 1981, First Natl. Bank Bldg., St. Paul, Minn. 
Secretary, F. C. WINTERER, 836 Juno St., St. Paul, Minn. 


MONTREAL: Organized, 1936. Headquarters, Montreal, 
Que. Meets, Third Monday. President, G. L. Wiccs, University 
Tower. Secretary, C. W. JouNnson, 630 Dorchester St., W. 


NEW YORK: Organized, 1911. 
N. Y. Meets, Third Monday in Month. President, W. E. 
HEIBEL, 11 West 42nd St. Secretary, T. W. ReyNotps, 100 
Pinecrest Dr., Hastings-on-Hudson, N. Y. 


WESTERN NEW YORK: Organized, 1919. Headquarters, 
Buffalo, N. Y. Meets, Second Monday in Month. President, 
B. C. CANDEE, 19 Tremont Ave., Kenmore, N. Y. Secretary, 
W. R. Hearn, 119 Wingate Ave. 


NORTHERN OHIO: Organized, 1916. Headquarters, Cleve- 
land, OQ. Meets, Second Thursday in Month. President, Pumip 
CoHEN, 401 East Ohio Gas Bldg. Secretary, C. A. MCKeeman, 
Case School of Applied Science. 


OKLAHOMA: Organized, 1935. Headquarters, Okla- 
homa City, Okla. Meets, Second Monday. President, F. X. 


— ER, 1604 N. W. Fifth St. Secretary, E. W. Gray, Box 


Headquarters, New York, 


ONTARIO: Organized, 1922. Headquarters, Toronto, Ont. 
Meets, First Monday in Month. President, G. A. PLAYFAIR, 
%7 Jarvis St. Secretary, H. R. Rorn, 57 Bloor St. W. 


PACIFIC NORTHWEST: Organized, 1928. Headquarters, 
Seattle, Wash. Meets, Second Tuesday in Month. President, 
. D. Pererson, 473 Colman Bldg. Secretary, D. C. Grirrin, 
Orpheum Bldg. 


Ail ADELPHIA: Organized, 1916. Headquarters, Phila- 
elphia, Pa. Meets, Second Thursday in Month. President, 
- P. Hynes, 240 Cherry St. Secretary, C. B. Eastman, 530 


Brooky ew Lane, Brookline, Upper Darby, Pa. 
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PITTSBURGH: Organized, 1919. Headquarters, Pittsburgh, 
Pa. Meets, Second Monday in Month. President, M. L. Carr, 
P. O. Box 1646. Secretary, T. F. Rockwett, Carnegie Inst. Tech. 


ST. LOUIS: Organised, 1918. Headquarters, St. Louis, Mo. 
Meets, First Tuesday in Month. President, G. W. F. Myers, 3947 
W. Pine Blvd. Secretary, D. J. Factn, 1344 Woodruff Ave. 


SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, 
Los Angeles, Calif. Meets, Second Tuesday in Month. President, 
E. H. Kenai, 1978 S. Los Angeles St. Secretary, J. F. Park, 
1234 South Grand. 


TEXAS: Organised, 1936. Headquarters, College Station, 
Texas. President, R. F. Taytor, Santa Fe Bldg., Dallas, Tex. 
Secretary, W. H. Bapcetr, Texas A, & M. College. 


WASHINGTON, D. C.: Organised, 1935. Headquarters, 
Washington, D. C. Meets, Second Wednesday in Month. Presi- 
dent, L. Ourusorr, 411 Tenth St., N. W. Secretary, L. F. Nor- 
DINE, Room 210, 726 Jackson Pl., N. W. 


WISCONSIN: Organized, 1922. Headquarters, Milwaukee, 
Wis. Meets, Third Monday in Month. President, ]. H. Voix, 
1906 W. St. Paul Ave. Secretary, H. C. Frenrzet, 3000 W. 
Montana St. 


Minnesota Chapter Entertains 
Pres. Boyden and Winnipeg Members 


May 7 and 24, 1937. Minnesota Chapter had an active 
month during May when on the 7th they were host to Col. D. S. 
Boyden, Boston, Mass., president of the A.S.H.V.E. In his 
address to the Chapter, President Boyden gave a resumé of 
activities of the A.S.H.V.E. since its inception, and also presented 
an interesting and detailed description of problems involved in 
operating a district heating system. 

On May 24, members of the Winnipeg Chapter and their wives 
were guests of Minnesota Chapter at a joint meeting held at 
Minneapolis. Following a trip through the University of Minne- 
sota in the morning, the men played golf at the Golden Valley 
Country Club. 
dining room and then followed a brief meeting at which the 


In the evening, dinner was served in the club 


following new officers were installed : 
President—R. E. Backstrom. 


Vice-President—J. E. Swenson. 


F. C. Winterer. 


Secretary-Treasurer 


The ladies too had an enjoyable program for the day, visiting 
the shopping center and having dinner at the Minneapolis Auto- 
mobile Club at Bloomington. 

From all reports the activities of the month seemed to be 
very successful, according to Mr. Swenson. 


Southern California Chapter Meets 
With Local A.S.R.E. Group 


May 11, 1937. The Southern California Chapter of the 
A.S.H.V.E. held a joint meeting with the local section of the 
A.S.R.E. at the Broadway Club. H. M. Hendrickson reports that 
the attendance of 211 members and guests gave evidence of the 
enthusiasm with which these joint meetings are received. 
neering students from several air conditioning schools were 
especially invited to be present to hear Dr. B. M. Woods speak 
on Air Conditioning and about 40 responded. At 6:15 p. m 
dinner was served, preceding the business session. 

Pres, Leo Hungerford presided at the meeting and welcomed 
the A.S.R.E. members, and the students and guests. The floor 
was then given to Chairman J. C. Blair of A.S.R.E., who ex- 
pressed the pleasure of his organization at being present and 
announced the newly elected officers of the local A.S.R.E. Section. 


Engi- 
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President Hungerford then reported the results of the ballot- 
ing for A.S.H.V.E. Chapter officers for the coming year, the 
following candidates being unanimously elected: 

President—E, H. Kendall 

Vice-President—H, M. Hendrickson 

Secretary—J. F. Park 

Treasurer—A, W. Cooper 

Board of Governors—O, W. Ott, P. C. Scofield, W. D. Fabling, Leo 
Hungerford. 

O. W. Ott was called upon to present R. L. Gifford with his 
life membership certificate in the A.S.H.V.E., and Mr. Ott made 
a very appropriate presentation speech, to which Mr. Gifford 
responded. 

Mr. Ott then reported for the Research Committee and an- 
nounced that cooperative research work was about to begin on the 
cooling tower and surface cooling research project at the Univer- 
sity of California, Berkeley. He also told of the organization of 
a new Chapter in San Francisco, of which the speaker of the 
evening, Dr. Woods, is the first president. 

In introducing Dr. Woods, Pres. Kendall told of his specialized 
research work in engineering and expressed the pleasure of 
the membership on having him address the meeting. 

Dr. Woods, dean of engineering, University of California, 
Berkeley, Calif., chose for his subject, The Progress in Air 
Conditioning Studies, in which he told of research work being 
done at the university. Four fields for further research in air 
conditioning were pointed out as follows: dust in the air; auto- 
regulation; performance of cooling towers; and heat 
pumps. Dr. Woods spoke at length on comfort conditions for 
both winter and summer, and the effect of radiation on the 
His talk was illustrated by slides and proved 
intensely interesting to the audience. 

After adjournment at 9:30 p, m., the evening continued with 
a half-hour of singing, dancing and accordion music. 


matic 


feeling of comfort. 


Electrical Engineers Elect Officers 


At the annual meeting of the American Institute of Electrical 
Engineers held in Milwaukee, Wis., the election of the follow- 
ing officers was announced for the year beginning August 1, 
1937: President—W. H. Harrison, New York, N. Y.:; Vice- 
presidents—I. M. Stein, Philadelphia, Pa., E. D. Wood, Louis- 
ville, Ky., L. N. McClellan, Denver, Colo., J. P. Jollyman, San 
Francisco, Calif.. M. J. McHenry, Toronto, Ont.; Directors— 
C. R. Beardsley, Brooklyn, N. Y., V. Bush, Cambridge, Mass., 
I. H. Lane, Chicago, Ill.; Treasurer—W. I. Slichter, New York, 
N. ¥. 

These officers together with the following hold-over officers 
will constitute the Board of Directors for the next administra- 
tive year: A. M. MacCutcheon, Cleveland, O., O. B. Blackwell, 
New York, N. Y., L. T. Blaisdell, Dallas, Tex., F. M. Farmer, 
New York, N. Y., N. E. Funk, Philadelphia, Pa., H. B. Gear, 
Chicago, Ill, C. F. Harding, Lafayette, Ind., F. E. Johnson, 
Columbia, Mo., C. R. Jones. New York, N. Y., W. B. Kouwen- 

Baltimore, Md., K. B. McEachron, Pittsfield, Mass., 
Powel, East Pittsburgh, Pa., C. E. Rogers, Seattle, Wash., 

Sorensen, Pasadena, Calif., A. C. Stevens, Schenectady. 
, and J. B. Whitehead, Baltimore, Md. 


hoven, 
aie F 
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New York World’s Fair 


Architects, engineers, mural painters, industrial desigiirs, 
sculptors, lighting experts and landscape architects attend«d a 
luncheon meeting on July 8 in the Administration Building of 
the New York World’s Fair 1939. Following the meeting a 
tour of the Fair grounds was made. 

Grover Whalen, president of the Fair Corporation, presided 
and S. F. Voorhees, chairman of the Fair’s Board of Design, 
gave a resumé of progress in various phases of activity, illus. 
trating his talk with an exhibition of pictures, models and plans, 
Included in the display were illustrations of several new de- 
signs for two buildings to house the food and production exhibit, 
a model of the central exhibit section carved out of wood, and 
a plan of the main esplanade. 

Those present included in addition to the Fair’s designers, 
members of the Committee on Architecture and Physical Plan- 
ning of which P. S. Straus is chairman.- Other members are :— 
F. T. Davison C. E. Dodge, C. F. Kelley, George McAneny 
and W. C. Osborn. 

The list of designers who are cooperating was made public 
as follows:—Board of Design—S. F. Voorhees, G. D. Clarke, 
W. A. Delano, Jay Downer, R. D. Kohn, R. H. Shreve, W. D. 
Teague; Collaborators—C. H. Aldrich, George Licht, W. F. 
Lamb, Charles Butler, C. S. Stein, R. T. Walker, A. L. Harmon, 
C. C. Colby; Consultants—F. W. Darling, P. P. Cret, Bassett 
Jones, J. E. Garnsey, Lee Lawrie, Ernest Peixotto, Allmon 
Fordyce, Alfred Geiffert, Jr., Hugh Ferriss; Architects—Harvey 
Stevenson, Eastman Studds, G. A. Holmes, J. A. Thompson, 
E. I. Williams, R. A. Kimball, E. S. Husted, D. J. Baum, 
Francis Keally, Leonard Dean, F. L. S. Mayers, O. H. Murray, 
Hardie Phillip, Eric Gugler, J. B. Slee, R. H. Bryson, Andre 
Fouilhoux, W. K. Harrison, F. C. Hirson, Peter Copeland, 
William Gehron, B. W. Morris, R. B. O’Connor, T. H. Ellett, 
F. G. Frost, Sr., F. G. Frost, Jr.. W. W. Fenner, G. L. Paine, 
Pleasants Pennington, I. Woodner-Silverman, P. L. Goodwin, 
Eric Keboon, E. D. Stone, Morris Ketchum, Jr., R. B. Snow, 
Leonard Schultze, A. M. Brown, H. T. Aspinwall, P. F. Simp- 
son, M. W. Del Gaudio, J. G. Rogers, J. H. Freedlander, M. B. 
Bohm, Charles Beeston, R. W. McLaughlin, Jr., A. C. Holden, 
Stamo Papadaki, J. C. B. Moore, Jean Labatut, S. B. Baylinson, 
Leon Levy, Lionel Levy, E. F. Murgatroyd, P. H. Ogden, Fred- 
erick Pavlicek, Jr.. R. H. Newstead, F. P. Platt, C. L. Platt, 
A. S. Walker, L. N. Gillette, L. A. Reinhard, Henry Hofmeister, 
John Hironimus; Mural Painters—Dunbar Beck, John Sitton, 
F. S. Bradford, Miss H. Meiere, J. S. Williams, Eugene Savage, 
J. O. Mahoney, Andre Durenceau, Pierre Bourdelle, Carlo Ciam- 
pagia; Sculptors—Paul Manship, J. E. Fraser, Leo Friedlander, 
Albert Stewart, J. E. Renier, Joseph Kiselewski, G. H. Snowden, 
C. L. Schmitz, Caetano Cecere, Edmond Amateis; Designers— 
Raymond Loewy, Henry Dreyfuss, Albert Johnson; Landscape 
Architects—A. F. Brinckerhoff, C. D. Lay, H. W. Corbett, W. 
H. MacMurray, R. W. Cutler; and, Consultants—Carlton Proc- 
tor, Arthur Freeman, H. M. Brinckerhoff, A. K. Morgan, S. 
Hamel, R. C. Engelken, J. C. Evans, Robert Ridgway, Louis 
Skidmore, Daniel Ryan, N. A. Richards, Lazurus White, Otto 
Teegan, Henry Meyer, W. H. Sawyer, J. D. Whittemore. 




















The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem 


bership in the oo 
ences shall be printe 
by the Council. 


2 When replies are received from references, the Candidate’s application shall be submitted to and. actec 
the Committee on Admission and Advancement as soon as possible. 


All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
in the next issue of the JourNat of the Society or sent to the members in other approved manner as ordere 


1 upon by 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past mont 


32 applications for membership have been received and the names of these men and their sponsors are published in the follow 


ng list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn the Coun- 
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cil, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. Tw at a 
All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by August 16, 1937, these candidates will be ballotted upon by the Council. 


elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 
AKERMAN, J. R., Engr., Phoenix Oil Co., Augusta, Ga. 


Ancus, F. M., Br. Mgr., General Refrigeration Sales Co., Cleve- 
land, Ohio. 


Arven, I, L., Engr. & Mgr., Gastonia Mills Supply Co., Char- 
lotte, N. C. 


Arnerton, A. E., Director, A. E. Atherton & Sons, Pty., Ltd., 
Melbourne, Victoria, Australia. 


Barron, J. T., Asst. Engr., Hynes Elec. Htg. Co., Philadelphia, Pa. 


Downes, A. H., Draftsman, Pernot & Rich, Los Angeles, Calif. 


Drake, G. F., Development Engr., Barber-Colman Co., Rock- 
ford, Ill. 


Dunne, R. V., Engr., Carrier Corp., Newark, N. J. 


Evans, B. L., Design Engr., Langenberg Htg. Co., St. Louis, Mo. 
(Advancement) 


Guiter, G. D., Sales Engr., Minneapolis-Honeywell Reg. Co., 
Philadelphia, Pa. 


Hatt, Georce, Gen. Mgr., Hyland, Hall & Co., Madison, Wis. 


Hatt, Joun R., Chief Engr., U. S. Air Conditioning Corp., 
Minneapolis, Minn. (Advancement) 


Hume, G. W., Field Engr. & Sales, Trane Co., La Crosse, Wis. 
Huysert, L. E., Jr., Sales Engr., R. F. Trant, Inc., Norfolk, Va. 


Kipp, THEopore, Pres. & Man. Director, Kipp-Kelly, Ltd., Win- 
nipeg, Man., Can. 


Linepaucnh, J. E., Chief Engr., Frigidaire, London, England. 


Matty, C. F., Megr., Mally & Co., Ferndale, Mich. 


McNevin, J. E., Mer. & Vice Pres., Geo. P. Braid, Inc., Denver, 
Colo. 


Metoney, E. J., Vice Pres. & Secy., Bowers Bros. Co., Philadel- 
phia, Pa. 

Moun, H. L., Research Engr., Fitzgibbons Boiler Co., Inc., 
Oswego, N. Y. 


Munro, G. A., Gen. Mgr., H. F. Munro & Sons, Philadelphia, Pa. 


Oakey, L. W., Htg. Engr., Plbg. & Htg. Sales Co., Knoxville, 
Tenn. 


Puitip, WILLIAM, Sales Engr., Dominion Radiator & Boiler Co., 
Toronto, Ont., Can. (Reinstatement) 


Rose, J. C., Air Cond. Engr., Buensod-Stacey, New York, N. Y. 


Scuarer, H. C., Htg. Dept., Iroquois Gas Corp., Buffalo, N. Y. 
(Reinstatement) 


Scuwartz, Maurice, Sales Supervisor, Queens Borough Gas & 
Elec. Co., Far Rockaway, N. Y 

Swett, P. A., Student, University of Illinois, Urbana, III. 

Simonson, G. M., Cons. Mech. Engr., San Francisco, Calif. 

SomMErS, W. J., Sales Repr., Sarco Co., Buffalo, N. Y. 

Spence, R, A., Steam Htg. Engr., Boston Edison Co., Boston, 


Mass. 
Vissac, G. A., Consulting Engr., Calgary, Alta. Can. 


Wi iner, Ira, Pres., Willner Htg. Co., Inc., New York, N. Y. 


Those 


REFERENCES 

Proposers Seconders 
L. F. Kent L. L. Kuempel 
E. W. Klein D. B. Poling 
R. A. Wilson Philip Cohen 
A. L. Vanderhoof C. A. McKeeman 
B. R. Small F, W. Clare 
C. F. Templin I. B. Kagey 
R. A. Hudson G. J. Cummings 
A. J. Bouey W. E. Leland 
L. P. Hynes Edwin Elliot 
J. H. Billings J. P. Harbeson, Jr. (A. S. M. E.) 
A. J. Hess J. N. Fasies (Non-Member) 


L. J. Rich (Non-Member) 


D, J. Stewart 
R. P, Dewey 
W. H. Carrier 
R. E. Cherne 


E. B. Langenberg 
L. W. Moon 


L. P. Hynes 
H. B. Hedges 


G. L. Larson 
D. W. Nelson 


L. P. Hanson 
A. E. Bauer 


R. H. Anderegg 
R. N. Trane 


Albert Buenger 
A, R. MacMillan 


C. H. Turland 
J. B. Steele 


E. B. Newill (Non-Member) 
David Fiske (A. S. R. E.) 
F. R. Bishop 

E. A. Jones 


L. R. O’Rear 
A. F. Davis 
W. P. Culbert 
F. D. Mensing 
G. L. Larson 
Homer Addams 


J. C. Murdoch, Jr. 
J. H. Hucker 


J. C. Matchett 
A. E. Bastedo 


H. B. Jenney 
T. H. Worthington 


A. C. Buensod 
H. L. Janet 


M. C. Beman 
B. C. Candee 


H. P. Morehouse 
R. E. Campbell 


W. H. Severns 
P. E. Mohn (A. S. M. E.) 


J. I. Krueger 
L. H. Cochran 


M. F, May 
Joseph Davis 


R. M. Nee 
James Holt 


J. B. Steele 
D. F. Michie 
G. E. Olsen 
C. A. Miller 


P. W. Betts (Non-Member) 


C. J. Braatz 
Bradlee Pruden 


W. H. Driscoll 
W. A. Grant 


A. P. Kratz 
S. Konzo 


C. G. Binder 
L, A. Tucker 


C. H. Randolph 
Ernest Szekely 
B. P. Edelman 
C. F. Hawkinson 


M. W. Miller 
W. A. Rowe 


W. H. Webster, Jr. 

R. H. Latem (Non-Member) 
E. F. Munn 

William Glass 

H, M. Williams (Non-Member) 
G. A. Buvinger (A. S. M. E.) 
Jay Barton 

E. B. Root 


R. E. Moore 
W. A. Russell 


A. H. Woolston 
L. E. Moody 
Kenneth Mytinger 
G. E, Olsen 


A. I. Rank 
H. G. Black 


A. G. Dixon 

Charles Ellis (Non-Member) 
W. R. Blackhall 

D. J. MacDonald 


S. E. Lyman 
A. E. Stacey, Jr. 


W. E. Voisinet 
M. S. Jackson 


J. J. Deely 
F. W. Phillips 


O. A. Leutwiler (A. S. M, E.) 
J. A. Goff (A. S. M. E.) 

A. J. Bouey 

G. J. Cummings 


R, C. Taggart 
T. F. Murray 


W. T. Jones 
G. C. Eaton (A. S. M. E.) 


William Worton 
Frank Thompson 


W. M. Heebner 
W. W. Timmis 
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Candidates Elected 


In past issues of the JouRNAL of the Society the names of the following men were listed as Candidates for Membership. 1 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and ballotted upon }hy 
the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, 1 


following list of candidates elected: 


MEMBERS 


BentLey, C. E., Consulting Engr., G. M. Simonson, Berkeley, 
Calif. 

Boxa.i, Freperick, Engr., Delco-Frigidaire Cond. Div., Dayton, 
Ohio. 

Boyp, T. D., Sales Engr., Johnson Service Co., Cincinnati, Ohio. 

Cuerry, V. H., Instructor, University of California, Berkeley, 
Calif. 

Dasinc, Emit, Vtg. Engr., Sears Roebuck & Co., Chicago, III. 

Fenker, C. M., Design Mech. Engr., Edward J. Schulte, Archt., 
Cincinnati, Ohio. 

FINNEY, Branpon, Inspector, Htg. & Vtg. Div., City of Los 
Angeles, Calif. 

FRANK, Mrs. O. E., Pres., Frank Engrg. Co., New York, N. Y. 
( Reimstatement ) 

Freperick, H. W., Asst. Supt., Engrg. Div., Lehman Hall, Har- 
vard, Cambridge, Mass. 

GuiLarpr, FerNnanp, Chief Engr., Minneapolis-Honeywell Reg. 
Co., Paris, France. 

Hanser, J. E., Zone Service Mgr., Delco-Frigidaire Cond. Div., 
Dayton, Ohio, 

Harrison, G. G., Chief Engr., S. T. Johnson Co., Oakland, Calif. 

HonerKamp, Fritz, Chief Engr., Anemostat Corp. of America, 
New York, N. ; * 

Hype, E. F., Consulting Engr., Birmingham, Mich. 

Jessup, B. H., Htg. & Vtg. Contractor, Richards & Jessup Co., 
Inc., Stamford, Conn. 

KaAurMAN, H. J., Htg. & Vtg. Engr., Commonwealth & Southern 
Corp., Jackson, Mich. 

Kinporr, H. L., Chief Engr., Edward B. Ward & Co., San Fran- 
cisco, Calif, 

LarFroLey, L. H., Asst. Engr., Canadian Pacific Rly., Montreal, 
Que., Can. (Advancement) 

Moore, W. R., Br. Mer., Minneapolis-Honeywell 
Atlanta, Ga. 

Murpnuy, W. A., Gen. Mgr., Watts Regulator Co., New York, 
N. Y. (Reinstatement) 

Owen, J. D., Culver City, Calif. 

Park, J. F., Sales Engr., Western Air & Refrigeration, Inc., Los 
Angeles, Calif. (Advancement) 

Pratt, F. J., Marine Engr., U. S. Navy Yard, Bremerton, Wash. 

Raper, B. F., Prof. Mech. Engrg., University of California, 
Berkeley, Calif. 

Rock, G. A., Partner, Forbes & Co., Miami, Fla. 
Ross, Roperick, Consulting Engr., Melbourne, Australia. 
SHEFFIELD, R, A., Owner, Air Cond. Engrg. Co., Cambridge, 
Mass. 
SieceLt, W. A., 
Louis, Mo. 

Srrock, Cirrrorp, Assoc. Editor, Industrial Press, New York, 
N. Y. (Advancement) 

THorNTON, T. L., Maintenance Ins. Co., Newark, N. J. 

Tutte, G. H., Combustion & Htg. Engr., Detroit Edison Co., 
Detroit, Mich. (Advancement) 

WaLLace, G. N., Owner, George N. Wallace Co., New York, 
a Se 

Wasp, E. 
Calif. 

Wess, J. S., Sales Engr., W. D. 
(Reinstatement) 


Reg. Co., 


Supervising Engr., York Ice Mach. Corp., St. 


B., Air Cond., Edw. B. Ward & Co., San Francisco, 


Cashin Co., Boston, Mass. 


ASSOCIATES 


Bowes, E. N., Air Cond. Supervisor, Westinghouse Elec. & 
Mfg. Co., Chicago, III. 

CocHLaN, S, F., Mech. Engr., Metropolitan Water Dist. So. 
Calif., Los Angeles, Calif. 


Cook, G. E., Vice Pres., Airconditioning, Inc., St. Paul, Minn 

Fastinc, W. D., Owner-Mgr., W. D. Fabling Co., Los Angeles, 
Calif. 

Grarr, W. F., Sales Engr., Standard Sanitary Mfg. Co., Grand 
Rapids, Mich. 

KERN, a Jr., Asst. Editor, Heating & Ventilating, New York, 
a, Be 


Korue, F. H., Resident Engr., Carrier Engrg. South Africa, 
Ltd., Durban, South Africa. 

MAppEN, J. J., Plbg. & Htg., The Madden Co., 

Merzcer, H. J., Plbg. & Htg. Supt., Wheeler-Blaney Co., Kala- 
mazoo, Mich. 

Montcomery, J. R., Mgr. Standards & Research, Truscon Steel 
Co., Youngstown, Ohio. 

Peterson, N. H., Mfrs, Agent, Neil H. Peterson Co., San Fran- 
cisco, Calif. 

Picot, J. W., Director & Megr., Unit Air Conditioners Pty., 

Ltd., Sydney, Australia. 

PrykeE, J. K. M., Htg. & Vtg. Engr., London, England. 

ae C. O., Owner, Quall Plumbing & Htg. Co., Clintonville, 
Vis. 

Seymour, J. E., Partner & Mgr., Lee & Seymour, Madison, Wis. 

WayLanp, C, E., Vice Pres., Western Asbestos Co., San Fran- 
cisco, Calif. 

Witmer, H. S., 
Mich. 

Wooran, C. C., Htg. Salesman, Crane Co., Cleveland, Ohio. 


3oston, Mass 


Design Engr., Dail Steel Prod. Co., Lansing, 


JUNIORS 


Ames, C. S., Design Engr., The Scott Co., Oakland, Calif. 
Barnes, L. L., Air Cond, Engr., Clare & Co., Atlanta, Ga 
3asTeDo, G. R., Lab. Asst., Standard Air Conditioning, Inc., 
New Rochelle, N. Y. 
Cockxins, W. W., Sales Engr., The Trane Co., San Francisco, 
Calif. 
Cooper, W. B., Sales Engr., Lamneck Products, Inc., Columbus, 
Ohio. 
EHLFRS, Jacosus, Resident Engr.. Carrier Engrg. South Africa, 
Ltd., Johannesburg, South Africa. 
——. F. L., Sales Engr., York Ice Mach. Corp., Birmingham, 
a. 
Houska, A. D., Clowe & Cowan, Inc., Amarillo, Texas. 
Hutcurinson, F, W., Mech. Engr., Calif. & Hawaiian Sugar 
Ref. Corp., Ltd., Berkeley, Calif. 
Las, J. C, Sales Engr., York Ice Mach. Corp., Kansas City, 
svVLO. 
en. Marr, Engr., Ralph E, Phillips, West Los Angeles, 
alif. 
Leonarp, L. C. G., Draftsman, Messrs. McCann, Ltd., Dublin, 
Ireland, 
MarsHa tt, T. A., Sales Engr., York Ice Mach, Corp., San Fran- 
cisco, Calif. 
— J. G., Sales Engr., Page-Williamson, Inc., Charlotte, 
PRICE, e A Engr. & Draftsman, The Knapp Supply Co., Mun- 
cie, Ind. 
— RicHarp, Jr., Engr., The Coon-DeVisser Co., Detroit, 
4vLICn, 
Warren, J. S., Jr., York Ice Mach. Corp., St. Louis, Mo. 
Warr, R. D., Design Engr., Electrol Oil Burner Corp., Seattle, 
Wash. 
Weser, E. F., Jr., Sales Engr., York Ice Mach. Corp., St. | 
Mo. 


STUDENT 
WestpHaL, N. E., Student, Purdue Univ., West Lafayette, 
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Anaconda Copper Tubes 
make rustable piping obsolete! 








Anaconda Copper Tubes are 
phosphorus-deoxidized to 
increase Corrosion resistance. 


ERE’S the best value and the most attrac- 
tive appearance in piping for hot water 
heating installations with forced circulation. 


Reduced resistance to flow. The permanently 
smooth interiors of copper tubes and fittings 
reduce friction ... give 10% to 15% greater 
velocity of circulation with the same head. 


Smaller-size tubes. The faster flow through 
copper makes it possible to use smaller-size 
tubes and fittings. 


DEOXIDIZED 








THE AMERICAN BRASS COMPANY 


Offic 





and Agencies in Principal Cities . 


Anaconda Fittings have long cups 
to give longer and stronger solder 
bond and more support for tubes. 





Heat losses are less. Usually, the heat given off by 
uninsulated copper lines is no more than de- 
sirable for heating the basement. 


Cost little more. An installation of Anaconda 
Copper Tubes and Fittings costs very little if 
any more than piping that rusts. 


Anaconda Copper Tubes and Anaconda Solder- 
type Fittings in sizes from 6” to 8” are available 
at leading supply houses. There is an Anaconda 
copper-tube fitting for every heating requirement. 


Anat duoA 


Copper lubes 


GENERAL OFFICES: WATERBURY, CONNECTICUT 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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RHOADS TANNATE 
LEATHER BELTING 


SPLENDID RESULTS ON A TOUGH DRIVE 


The above is a close-up of a short-center vacuum 
fan drive that was a very real problem. The 
equipment originally furnished was a multiple 
V-belt drive on 56” centers from a 100 H.P. motor. 
A speed of 3250 r.p.m. of the fan impeller shaft 
was required. With this set-up it was impossible 
to get more than 2900 r.p.m., because the belt 
speed of 6000 f.p.m. forced the V-belts out of the 
grooves enough to make them slip badly. 


After a disappointing trial of this installation, 
the motor was mounted on a Rockwood pivoted 
motor base and belted with a Tannate Flat 
Leather Belt. This arrangement gave a depend- 
able belt speed of 6250 f.p.m. and the required 
fan speed of 3250 r.p.m. 


The flexibility and unusual power-transmitting 
capacity of the Tannate Belt, together with the 
automatic tension afforded by the pivoted motor 
base solved this very difficult problem. The drive 
has been in successful operation for more than 
a year. 


It is such service as this belt is giving that 
makes so many users feel that Tannate Belting 
is unusually efficient and economical. 


J. E. RHOADS AND SONS 


PHILADELPHIA, 35 N. Sixth Street 


NEW YORK, 102 Beekman St. ATLANTA, 88 Forsyth St., S. W. 
CHICAGD, 26 N. Clinton St. CLEVELAND, 1200 W. Ninth St. 
FACTORY and TANNERY, Wilmington, Del. 
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A New Book on Oil Burners 


“Oil Burners,” by Kalman Steiner, President, Ace Engineering 
Co., and Chief Engineer, Consumers Petroleum Co., 1st ed. 1937. 
436+ xvi pp., 6x9 in., clothbound. Published by McGraw-Hill 
Book Co., 330 W. 42nd St., New York, N. Y. Price, $4.50. 

Mr. Steiner has written a much-needed and complete treatise 
on oil burner practice which will doubtless take its place as a— 
if not the—standard work on the subject. His choice and ar- 
rangement of material is most fortunate, and his style is very 
clear and readable. 

The general plan of the text is “to state the fundamental prin- 
ciples from which the subject matter of the chapter is to be 
built up, and then to proceed rapidly through what would be 
ordinarily an elaborate development of theoretical material to 
the pertinent conclusions.” The author thus strikes a middle 
course between theory and practice. He also stays very close 
to his subject, it not being his intention to consider the nature 
or characteristics of the complete utilization of heat, but rather 
only the efficient liberation of heat from fuel oil. 

The first chapter is a treatment of hydrocarbons and petroleum 
and the second of fuel oil, with the necessary chemistry ex- 
plained “painlessly.” There follows a valuable third chapter on 
combustion of fuel oil. 

That the field of oil burners and oil firing is adequately cov- 
ered is indicated by the chapter titles. After Chapter 3 they are: 
Comparative fuel data; problems of oil burner design; domestic 
oil burners; commercial oil burners; industrial oil burners; fans 
and electric motors; electric controls; ignition methods; fuel oil 
pumps and pumping; oil piping, strainers, and flow regulators; 
combustion chambers for heating plants; industrial boiler plant 
installations; preheating fuel oil; oil storage tanks and gauges; 
service and maintenance of domestic and commercial burners ; the 
shell type vaporizing burner; and control of the heating system. 
A 38 p. appendix includes numerous tables and data of interest. 

The author’s name will be familiar to readers of HEATING, 
Prpinc AND Arr CONDITIONING, for he has written a number of 
articles on oil burning and related subjects which have been pub- 
lished during the past several months. 


A Handbook on the Degree Day 


“Degree Day Handbook,” by Clifford Strock and C. H. B. 
Hotchkiss. 2nd ed. 1937. 298 pp., 6x9 in., semi-flexible binding. 
Published by the Industrial Press, 148 Lafayette St., New York, 
N. Y. Price, $3.00. 

Intended to be useful to the operating engineer as a guide to 
operating efficiency of the heating plant, and to the designer in 
estimating the fuel consumption of buildings, this new handbook 
consolidates degree day data which has been accumulated over 
a period of years. 

There are 14 reference tables, the most extensive of which is a 
60 p. listing of the normal number of degree days, by months, 
for 1064 cities. The figures are based on averages covering 
periods from 10 to 50 years. 

In addition to the tables, there is given much other informa- 
tion of pertinent interest. This includes definitions of the degree 
day and its use, and chapters on heating values of fuels, fuel 
required per degree day, design temperatures and heating season 
data, heat carrying capacities of ducts, efficiency of fuels, us¢ 
of the degree day as a guide to operating efficiency and in sales 
promotion, and data used in calculating summer cooling loads. 
This last chapter includes a count of the number of hours the 
dry bulb temperature was above 75, 80, 85, 90, 95, and 100 F 
for each of the summer months of the past five years for 18 
cities. 
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DETROIT 
STOKERS 


oo ahalalis @ The FIVE boilers in 

The Greenbrier the famous Greenbrier at beautiful 

White Sulphur Springs, White Sulphur Springs, W. Va., are 

-— all equipped with Detroit Stokers, 

because they offer a large measure 

of fuel economy, reliability, and free- 
dom from operating troubles. 

Ability to burn coal without smoke 
was a very important consideration 
in this lovely spot. Detroit Stokers are 
serving many of such installations 
with satisfactory performance. 


ts WRITE FOR BULLETIN No. 678 
Greenbrier Boiler Plant showing Detroit Stokers 


DETROIT STOKER COMPANY 


. Fifth Floor, General Motors Building, Detroit, Michigan . Works at Monroe, Michigan 


* District Offices in Principal Cities . Built in Canada at London, Ontario 
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WOOD AERIAL SURVEYS 
Hotel Hershey, Hershey, Pa. 


HEATING SATISFACTION 
IN NEW HOTEL HERSHEY 


Owners Provide for Comfort 
of Guests with Webster 
Moderator System 


MODERN IN EVERY DETAIL 


Hershey, Pa.—Hotel Hershey, built in 
1933 to provide luxurious accommoda- 
tions for the thousands of visitors to 
this great sports center, achieves perfectly 
balanced heating service with a pneu- 
matic-type Webster Moderator System 
of Steam Heating. 


One of the show places of the East, 
the 200-room Hotel Hershey is modern 
in every detail. 


“The Webster Moderator System is 
typical of the fine equipment that we 
have installed to insure the comfort of 
our guests,” explains Joseph Gassler, 
Managing Director of the Hotel. “No 
expense been ayaves to make our 
accommodations the finest possible.” 


The importance of effective heating 
is increased by the Hotel Hershey’s ex- 
posed location in the center of a 10,000 
acre farm in the foothills of the Blue 
Ridge Mountains. 


During the severest weather, the 
Webster Moderator System has met every 
demand made upon it. Heat is distributed 
evenly and rapidly to all sections of the 
Hotel through accurately sized Webster 
Metering Orifices. A Webster Outdoor 
Thermostat adjusts the rate of steam 
delivery with everv change in tempera- 
ture or wind direction. A manual Variator 
allows the operator to adjust the steam 
supply to meet special conditions, such 
as heating up or reducing the night 
heating load. 


J. F. Snavely, the Operating Engineer, 
or “The Hotel is evenly heated at all 
points. There is no overheating during 
periods of mild weather and practically 
no loss of heat from window opening.” 


After experience with the performance 
of the Webster Moderator System in the 
Hotel Hershey, a Webster System was 
installed in the Community Inn, another 
property of the Hershey Estates. 


These before-and-after facts point the way to 
maximum comfort and economy in heating 
new buildings as well as in modernization of 
existing installations. Consult your architect, 
engineer or heating contractor. Or address 
WARREN WEBSTER & CO., Camden, N. J. 


Pioneers of the Vacuum System of Steam Heating 
Representatives in 60 principal U.S. Cities — Est. 1888 
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Duct Construction 


“Duct Construction,” by O. W. Kothe, Director, St. L, 
Technical Institute. 1st ed. 1937. 270 pp., 534x8 in., clothbo: 
Published by the Sheet Metal Publication Co., 45 W. 45th 
New York, N. Y. Price, $3.00. 

In this book the author has shown approved methods of fabri- 
cating and erecting sheet metal work in connection with air 
distributing systems commonly used in heating, ventilating and 
air conditioning. The work, therefore, may be classified as a 
handbook for sheet metal men in connection with the work on 
pipe, ducts, elbows, transitions, other fittings; housings for fans. 
heaters, coils and air washers; hoods, dampers, diffusers, the 
attaching of grilles, etc. 

Naturally, the text deals with the various types of seams that 
are used in the foregoing work. It also includes instruction on 
how to make turn-blades in elbows, fan connections, the insula- 
tion of ducts, etc. 


New Are Welding Handbook 


“Procedure Handbook of Arc Welding Design and Practice,” 
published by The Lincoln Electric Co., 12818 Coit Rd., Cleveland, 
Ohio, 4th ed, 1937. 819+ xii pp., 6x9 in., flexible binding. 
Price, $1.50 in U. S. A.; $2.00 elsewhere. 


This edition includes the latest weld symbols adopted by the 
American Welding Society in May and a new introduction to 
part six, “Designing for Arc Welded Steel Construction of 
Machinery.” The weld symbols occupy 16 pp., and they are 
reproduced in toto as adopted by the Society. In addition to 
the symbols themselves, an example is given of how the symbols 
are actually applied in producing a welded design. 

The handbook is divided into eight principal parts: Part 1— 
Welding Methods and Equipment. Part 2—Technique of Weld- 
ing. Part 3—Procedure, Speeds and Costs for Welding Mild 
Steel. Part 4—Structure and Properties of Weld Metal. Part 
5—Weldability of Metals. Part 6—Designing for Arc Welded 
Steel Construction of Machinery. Part 7—Designing for Arc 
Welded Structures. Part 8—Typical Applications of Arc Weld- 
ing in Manufacturing, Construction and Maintenance. 

The subject matter is indexed in 13 pp. 


Schools and Study Courses 


Year "Round Air Conditioning Course 


In a supplementary “report to the industry,” the Refrigeration 
and Air Conditioning Institute, 2150 Lawrence Ave., Chicago, 
Ill., describes its new course in year ‘round air conditioning, 
enrollments for which started June 1. While the Institute’s pre- 
vious training contained much air conditioning, it was felt that 
it did not cover sufficiently the subjects of ventilation and heating 
to meet present-day needs in the air conditioning field. 

Following the home study section of the training, the new 
course requires four weeks of shop work at Institute headquar- 
ters instead of two. To provide facilities for the more extensive 
shop work, and to accommodate 400 students at one time (100 
to start each week), the Institute has made plans for a new 
building and complete equipment for it, which is expected to be 
ready later this year. 

The course is planned so that when the student completes it 
and has had a little experience, he will be able to completely 
service an air conditioning system. 

Plans have also been formulated for aptitude tests to be ' sed 
in the selection of students to be sure that those enrolled are 
properly fitted for the course of training and the work it leads *°. 
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A FEW OF THE 137 
AMERICAN CHAIN & CABLE 
INDUSTRIAL PRODUCTS 


AMERICAN CHAIN DIVISION 
(DOMINION CHAIN COMPANY, Ltd., in Canada ) 
Weed Tire Chains e Welded and Weldless 
Chain « Malleable Castings ¢ Railroad 
Specialties 
AMERICAN CABLE DIVISION 
Tru-Lay Preformed Wire Rope e Tru-Loc Proc- 
essed Fittings ¢ Crescent Brand Wire Rope 
Tru-Stop Brakes 
ANDREW C. CAMPBELL DIVISION 
Abrasive Cutting Machines e¢ Floformers 
Special Machinery e Nibbling Machines 
FORD CHAIN BLOCK DIVISION 
Chain Hoists ¢ Trolleys 
HAZARD WIRE ROPE DIVISION 
Green Strand Wire Rope « ‘“Korodless” 
Wire Rope ¢ Preformed Spring-Lay Wire 
Rope « Guard Rail Cable 
HIGHLAND IRON & STEEL DIVISION 
Wrought Iron Bars and Shapes 


MANLEY MANUFACTURING DIVISION 
Automotive Service Station Equipment 
OWEN SILENT SPRING COMPANY, Inc. 
Owen Cushion and Mattress Spring Centers 


PAGE STEEL AND WIRE DIVISION 
Page Fence Wire and Rod Products 
Traffic Tape e« Welding Wire 
READING-PRATT & CADY DIVISION 
Valves e¢ Electric Steel Fittings 
READING STEEL CASTING DIVISION 
Electric Steel Castings, Rough or Machined 


WRIGHT MANUFACTURING DIVISION 
Chain Hoists e Electric Hoists and Cranes 
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PROVED AND 





THROUGHOUT 


INDUSTRY 











@ The Pratt & Cady Bronze Valves shown here represent one of 
the countless case records of proved performance in service. 

Pratt & Cady Renewable Asbestos Ring Disc Bronze Globe and 
Angle Valves have been proved and approved throughout indus- 
try for over fifty years. They have enjoyed the flattery of much 
imitation. 

Pratt & Cady Valves were well born. This type started off with 
the advantages of a basic construction so nearly perfect that only 
three refinements have been possible in all these years... a 
heavier valve to meet increased service pressures . . . a deep 
stuffing box and follower . . . a union bonnet joint with a bevel 
between body and hub. 

Always ask for Pratt & Cady Renewable Disc Bronze Globe and 
Angle Valves. They more than meet requirements. 


READING-PRATT & CADY DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc 


BRIDGEPORT, CONNECTICUT 


Your Safely 


READING-PRATT s CADY VALUES 


ACCO QUALITY VALVES *« MADE IN A PLANT DEVOTED EXCLUSIVELY TO MANUFACTURING VALVES 


109 




















































W 


VR. 
» 4 Ha." 
| 


A 
7 











BR. i - Wy, a 
(> WE 


Fan noise . . . Motor noise . . . or any 
noise originating in the power room of 
an air conditioning system, as well as air 
noises created in the ducts themselves 
are entirely quieted in a Dux-Sulation 
insulated duct. Also the possibility of 
sounds being carried from room to 
room is removed. Your air condition- 
ing system ‘Dux-Sulated" means that 
the only thing flowing out of the regis- 
ters will be the correct degree of either 
warm or cool air as desired at that 
point. It assures quiet operation at all 
times. Add to this its high insulating 
efficiency, remarkable flexibility, easy 
application, moisture-proofness, and 
indefinite lasting quality, and you will 
find that Dux-Sulation does any insulat- 
ing job quicker, better and at a de- 
cided saving. 


Write for full information NOW. 


Equipment Dey elopment 


For your convenience in obtaining more information 
about any of this equipment, see coupon on page 134. 
Add the new products and companies listed here to 
your Directory Section which you received in your 
January, 1937, Heatinc, Pirinc anp Air CONDITIONING 
and thus keep your records of sources of supply up to 
date throughout the year . . . Single asterisk (*) indi- 
cates equipment not listed in Directory Section; double 
asterisk (**) equipment and manufacturer not listed. 


Radial Compressors for 
Air Conditioning Announced 


No. 1267—Development of a complete line of high speed 
“Freon” compressors for air conditioning service that operate at 
1750 rpm, utilizing for the first time the radial principle of de- 
sign, with cylinders placed in a circle around the crankshaft, 
was announced last month. The first major installation of the 
new compressors has just been completed to provide air condi- 
tioning for the two ballroom and function floors of the Hotel 
Pennsylvania, New York City. 

The units incorporate the same principle of design as that 
adopted by aeronautical engineers to eliminate motor failure in 


motor capacity in proportion 


They are built in sizes from 


airplanes and to increase the 
to weight, the manufacturer says. 
10 to 75 hp capacity for commercial installation, and possess a 
number of practical operating advantages, simplifying problems 
of installation because they are light in weight, compact in size 
and free from vibration, it is stated. They can be installed in 
practically any part of a building, according to C. R. Neeson, 
who directed their development. At the Hotel Pennsylvania 
installation, basement space was saved by installing five large 


size radial compressors in an unused linen storeroom directly 
over one of the large ballrooms. 


Large valve areas combined with small lift are used for quiet 
valve operation. Another feature which contributes to efficient 
operation is the use of auxiliary intake ports at the bottom 
of each cylinder, which are opened by the piston itself, as it 
completes the downward stroke. The use of the auxiliary ports 
accelerates intake and thus increases efficiency. 

The 75 hp unit is illustrated—Airtemp, Inc., Leo St., Dayton, 
Ohio. 


Adjustable Feed for Stokers Developed 


No. 1268—The adjustable feed illustrated is built into the meht 


hand crank shaft bracket of single retort and “UniStokers.” It 
may be applied to existing installations when desired. 
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Dux-Sulation a eroouct oF 


BRANT WILSON Ine 


Hit TAYLOR STREET CHICAGO, ILLINOIS 
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Here’s your chance to... 
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EXPOSE YOURSELF TO 
NEW IDEAS-NEW CONTACTS 








@ NIAA Conferences never fail to stimulate those 
who attend. Every session sparkles with new ideas and 
fresh viewpoints cn pertinent problems of the day. 
Priceless information is passed out freely. Exhibits 
are educational and inspiring. The good fellowship 
that prevails fosters new valuable contacts. 


The program is designed to benefit not only advertis- 
ing and sales promotion men, but top executives as 
well. Leaders in industry will discuss subjects ranging 
from advertising copy to publicand employee relations. 
Many men who have solved problems that are vexing 
management everywhere will give you the benefit 
of their experience. In clinics and at round table dis- 
cussions they will show you ideas and data they have 


Write for the facts about 
the big stimulating program 


15TH ANNUAL ADVERTISING AND SALES 


Accommodations — Attractions 


accumulated. All are fresh, new, applicable to pres- 
ent conditions of management and merchandising. 


Could any man concerned in advertising, sales or 
management spend three days like that without ab- 
sorbing new ideas, new information, new viewpoints? 
Do you wonder that men attending these Industrial 
Advertising Conferences go back to their jobs stim- 
ulated and broadened in mind and attitude? Is it 
surprising that they do a bigger and better job? 

Three days take little of your time. The cost is reason- 
able. The value received is priceless. Surely, you owe 
it to yourself and to your firm to come. First, you'll 
want complete information— program details,accommo- 
dations, attractions. For convenience, use the coupon. 









MR. H. D. PAYNE, Chicago Molded Products Co. 
2145 W. Walnut St., Chicago, IIl. 
Please send me tentative program on industrial advertising 


and sales promotion of N. I. A. A. meeting []) I am going 
please register my name [] 
















Company 


PROMOTION CONFERENCE AND EXPOSITION 


SEPTEMBER + 22 + 23 + 24 
EDGEWATER BEACH HOTEL - 





1937 
CHICAGO 


Address 
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It may be either manually or automatically operated and offers 
the advantage of an extremely sensitive control of fuel feed to 
the furnace over a wide range from zero to maximum capacity, 
the maker states. If automatically operated, the master regu- 
lator which is connected to the adjustable feed may also be 
connected to the damper at the fan inlet or outlet, so that the 
air supply is synchronized with the fuel feed, as required by 
changes in load on the boiler, as indicated by steam pressure 
variations. The master regulator may also be connected to the 
boiler uptake damper if desired —Detroit Stoker Co., General 
Motors Bldg., Detroit, Mich. 


New Fractional Horsepower Motors Offered 


No. 1269—A new complete line of fractional horsepower mo- 
tors in sizes from 1/6 to 34 hp, repulsion start induction, single 
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phase, split phase, ca- 
pacitor, polyphase and 
direct current, has 
been announced. 

This line is designed 
with interchangeable 
mounting dimensions 
for a_ given horse- 
power size. The funda- 
mental principles are 
the same as have been used by the maker for many years, 
but a number of improvements have been added.—Century Elec- 
tric Co., 1806 Pine St., St. Louis, Mo. 








Electric Meter Integrator Totalizes Flow 


No. 1270—New electric integrator totalizes flow once every 
15 seconds. The manufacturer’s mechanical and electric flow 
meters, for measuring the flow of a 

gas or non-viscous liquid through 

a closed line, are now equipped 


with this type of integrator. 


A flat disc cam is specially de- 
signed to coincide wth the flow law, 
so that it mechanically computes 
the square root of the 4ifferential 
pressure across an orifice plate or 
venturi tube constriction in a pipe 
line, at 15 second intervals. The 
values obtained are totalized by 
means of a counter and are indi- 

cated on a six figure integrator dial. 
The integrating mechanism consists essentially of a continu- 
ously running telechron motor, which operates a counter through 








Sheets and Rolls in all 
finishes for all types of Air 
Conditioning Equipment. 


Cc. 





Write for descriptive catalog No. 37-H 


G. HUSSEY & CO. 


A Division of COPPER-RANGE COMPANY 


Main Office and Rolling Mills ... PITTSBURGH, PA. 


Branch Offices and Ware- 
houses in every important 


Industrial Center. 
























a train of gears. These are engaged and disengaged by means 
of a mercury switch and magnet. The cam rider, which is 
connected through a link to the recorder pen arm, operates the 
mercury switch in one direction while on* the cam and allows 
it to return to its original position when off the cam. In the 
latter position the magnet is energized so that the gears are 
meshed and the integrator is totalizing the computations of flow. 
Thus, while the telechron motor runs continuously, it operates 
the totalizer counter only when the gears through the integrator 
are meshed.—The Bristol Co., Platts Bridge,- Waterbury, Conn. 


Magnetic Gas Valve Has Many Uses 


No. 1271—A new magnetic gas valve for domestic and indus- 
trial applications is suitable for gas burning boilers, furnaces, 
or stoves, for domestic automatic heating or for industrial uses, 
the maker states. It is also suitable for use with such equipment 
as gas fired humidifying equipment, etc. 

The function of the valve can best be visualized as a valve 
of the diaphragm type with the diaphragm cut loose from its 
housing, and made in the form of a small floating disc, which 
disc floats loosely in the chamber. In the closed position the 
— — incoming gas leaks through 
the clearance around the cir- 
cumference of the disc, filling 
the upper chamber with gas 
at line pressure. As the gas 
cannot escape through the 
bleeder the pressure holds the 
disc firmly on its seat, as there 





is only atmospheric pressure 
below the disc. 
When the control instru- 





ment (thermostat, humidistat, 
etc.) through the electromag- 
net, lifts the bleeder valve, the 
pressure above the disc is im- 
mediately released to the down stream side. The incoming gas 
then lifts the floating disc to the top of the chamber, and as long 
as the bleeder valve is open it is held up, (1) by the differential 
of pressure above and below the disc, (2) by the impact pressure 
from the gas line, and (3) the wiping effect of the gas flowing 
around the edges of the floating disc. The bleed gas joins the 
downstream flow in the valve itself, it being unnecessary for the 
bleed gas to be fed into the burner. 








When the control instrument is satisfied and the electrical 
circuit is broken, the relay closes the small bleeder valve. The 
flow momentarily continues around the circumference of the 
floating disc until the pressure in the chamber above the disc 
equals line pressure, and the disc is then forced down on its 
Seat. 

The valve operates on 6 volts—Julien P. Friez & Sons, Inc., 
4 N. Central Ave., Baltimore, Md. 


Cork Pads Offered in Convenient Sizes 


No, 1272**—“Shock Pads” is the trade name given to cork 
pads cut in convenient sizes for use under oil burners, fans, 
blowers, small pumps, and other types of light machinery that 
transmit vibration. 

In many types of buildings, even slight vibration will strike 
some harmonious frequency, and the humming effect will be 
amplified as it travels through the building structure, causing 
considerable annoyance. Transmitted vibration is not always due 
to taulty machinery. Every machine, like a tuning fork, has a 
definite frequency when it is in motion. Just as the tuning 
fork will set in motion another tuning fork of the same fre- 
quency, so will a machine in motion set up vibration in any 
other substance of the same frequency. This is the cause of 
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Economy Record in 
Modern Air Conditioning 
The VILTER ‘Freon 12” Compressor 


Place the VILTER "Freon 12" Compressor 
on installation. Compare its actual power 
requirements over any period of time, with 
a compressor of similar size and rating.... 
You'll get the surprise of your life at the 
LOW HORSE-POWER PER TON require- 


ments of the new Vilter ‘Freon 12." 


Then You Want to Know How and Why This Is Possible 


The secret lies in "freeing" the Vilter of many non-essentials that eat 
into your power output. . . . Combined with new radical design, 
and the improvement of construction principles. The result—ex- 
tremely low relative horse-power requirements—and a new “high” 
in operating efficiency. 


From rich experience of over half a century, Vilter Engineers have 
achieved, in the "Freon 12" an engineering feat which we invite you 
to use to your own great profit. 
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BALDOR BUILDS Better Motors 


AIR-CONDITIONED PULLMANS ARE 
EQUIPPED WITH BALDOR MOTORS 


When the manufacturers of Railway Air 
Conditioning equipment needed a sturdy 
dependable motor to withstand extra hard 
service, under all weather conditions, they 
chose Baldor Motors. 

Baldor has specialized in motors for auto- 
matic heating and air conditioning service 
since the industry began and has pioneered 
and developed many important advances in 
motor design and engineering. 


BALDOR ELECTRIC COMPANY 


4300 DUNCAN AVE. - - - - - - ~ ST. LOUIS, MO. 
Sales and Service Offices in Principal Cities 


A BETTER MOTOR 
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many annoying noises so often heard in remote parts of a 
building. 

These pads are made from granulated cork. They have 
a slow return from compression, and it is this slow return that 
interrupts any frequency that might be transmitted, says the 
maker. They come in various sizes, 1, 3, 334, 12, and 14 in. 
diameters, and in two thicknesses, 4 and % in—B. T. Butter- 
worth, Jr., New Canaan, Conn. 


Reversing Motor Starter for 714 Hp 


No. 1273—A new reversing motor starter, designated type 
AP-7-R, is furnished for 7% hp, 550 volts, or less. It consists 
of two motor starter 
units, mechanically in- 
terlocked so that either 
unit cannot be closed if 
the other is closed. 

These starter units 
are equipped with “Rup- 
tors,” which consist of 
enclosing chambers to 
confine and depotentiate 
the arc formed by cir- 
cuit interruption, thus 
increasing the interrupt- 
ing ability of the contacts and forming individual isolating bar- 
riers between contacts of opposite polarity. 

Other features are large silver double break contacts, solenoid 
operated, vertical make and break for silent operation; unit 
construction, and enclosed temperature overload relays afford- 
ing positive motor protection; under-voltage protection is in- 
herently provided.—Allis-Chalmers Mfg. Co., Milwaukee, Wis. 








Explosion Proof Cases Available 


for Automatic Controls 


No. 1274—A line of explosion proof automatic controls was 
announced last month. Explosion proof cases for several types 
of controls are available, being shipped as complete assembled 
units, ready for installation in danger zones. 

Consisting of a glass tube containing sealed contacts of 
special material and a quantity of mercury to make or break 
the circuit when the tube is tilted, the switch used in these 
automatic controls is built so that there is no open arcing, 
oxidation or corrosion. But for places so hazardous that 
double protection against explosion is essential, the new cases 
are utilized to protect the electrical installation. In such instal- 
lations, unless the automatic controls are enclosed in explosion 
proof cases, the complete installation of electrical equipment is 
not explosion proof. 

These controls are produced in several types, for a variety 
of applications. Pressure controls ranging from 0 to 2500 Ib, 
for use with air, oil, water, steam, ammonia or other chemicals 
not injurious to brass or steel, are available. Temperature con- 
trols for temperatures from minus 30 to plus 450 F are manu- 
factured with explosion proof cases. Transformer relays and 
lever arm and float operating controls can also be encased to 
provide complete safety—Mercoid Corp., 4201 Belmont Ave., 
Chicago, II. 


Air Filters for Several Services 


No. 1275—A typical exterior multiple installation of 
hooded “Multimaze” air filter units is illustrated, with construc- 
tion details shown in the inset. 

This unit is a compact, cleanable metal fabricated air 
of patented construction obtainable in various sizes for inter 
combustion engines, air compressors, blowers and air 
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LET'S THROW SOME LIGHT 
ON THIS MATTER OF Pipe 


Fipe is probably the most important item in a plumbing system 
- for without it, how could you have a system—how could you 
convey water, steam and gas? e Yet pipe probably receives the 
least thought of any part of the system. To many people, it’s just 
pipe—or steel pipe. @ But there is a difference—take Fretz-Moon 
Pipe, for instance. It is made of clean, coiled skelp of high qual- 
ity, passed through a special heating furnace which heats it toa 
definite temperature and then immediately passed through spe- 
cially designed rolls which form and weld it into a strong, sound 
tube uniform in every respect, highly ductile and free from hard 
spots that cause trouble in bending, cutting and threading. An- 
other feature of utmost importance is the fact that during passage 
through the furnace, never once does it come in contact with the 
furnace bottom. Thus, it is as clean inside as outside. All mill 
scale is removed. @ If you would use quality pipe at no increase 


in cost, consider Fretz-Moon..,.Ask your jobber or write us. 


FRETZ-MOON TUBE CO., INC. 


BUTLER+ PENNA. 


—-AND KNOW THE DIFFERENCE 
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HIGH EFFICIENCY 
CENTRIFUGAL PUMPS 





Type R 






Single-Stage... 
Single -Suction 


40 to 350 
gal. per min 


45 to 240 ft. head 













Type L 


Single-Stage ... 
Double-Suction 


125 to 1700 
gal. per min 


30 to 155 ft. head 



















Type U 


Two-Stage... 






Single-Suction 
25 to 130 


gal. per min 


130 to 368 ft. head 



















@ Horizontally-split Casings. ..Interior in- 
spection without disturbing piping or pump 
alignment. 


@ Heavy Duty... For the toughest applications. 


@ Ball Bearings... Negligible friction, lowest 
maintenance. 


@ Volute Casing... Of smooth, accurate cast- 
ings, for maximum hydraulic efficiency. 


@ Stuffing Boxes... Extra deep and pressure- 
water-sealed against entering air leakage. 


@ Motors Nationally Approved... Supplied 
by Worthington... Fully guaranteed... 
Nation-wide service. 








WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 
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Made in twin sections so it 
can be passed through any 
average door. “No tearing 
out” necessary. Used exten- 
sively for replacements. 


The Welded Steel Burnham 
ranges in capacities from 
1800 to 42500 sq. ft. 


The Main Reason Is 
Both Are 


(Burnham - Built 


They are both built two ways. Built to 
an A.S.M.E. specification. Built to a 
reputation. One is a requirement. The 
other is an imsurance. 


Both boilers are built in separate plants. 
One at Elizabeth, N. J. The other at 
Geneva, N. Y. Nothing about either is 
farmed out. Neither is an assembled 
boiler. They are Burnham-Built from 
top-to-bottom. 


Knowing the Burnham reputation is about 
all you need to know, to know of their 
out-and-out dependableness. 


Burnham Boiler Corporation 
Vanufacturers of Heating Equipment 
Since 1873 


IRVINGTON, NEW YORK 
ZANESVILLE, OHIO 


Export Department 


116 Broad Street, New York City 
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tioning systems. Air 
cleaning efficiency is 
claimed by the manu- 
facturer to be better 
than 99 per cent; re- 
striction less than %& 
in. of water. 

For certain types of 
installations these cir- 
cular units are more 
suitable than panel fil- 
ters, the maker be- 
lieves. As an instance, 
the two illustrated 
handle an air filtration 
task that would re- 
quire eight 20x20x4 in. 
louvres. 

The filter element media may be especially constructed for 
air cleaning problems where lint or other disturbing factors 
are encountered.—Air-Maze Corp., 812 Huron Rd., Cleveland, 
Ohio. 


panel filters with frames and weather 


New Welder for Use in Sheet Metal Shops 


No. 1276—‘“Midget Marvel” a-c welder comprises a special 
transformer and control especially designed for alternating cur- 
rent arc welding. The new set has an operating efficiency aver- 
aging 87 per cent at normal loads, according to the maker. 

Particularly adapted for use in sheet metal shops, automobile 
service shops, blacksmith shops, general repair shops, farm work 


shops, and other shops requiring light duty welders, the current 
range of the sets is from 30 to 140 amperes with twelve steps of 
The secondary open voltage is 50 on low 


current adjustment. 
The primary current input for welding 


range and 55 on the high. 
at 140 amperes is 70 amperes at 110 volts and 35 amperes at 
220 volts and is proportionately lower when welding at lower 
ranges. The set is designed for use with coated electrodes from 
1/16 to 5/32 in. diameter—Westinghouse Electric & Mfg. Co., 
Pa. 


East Pittsburgh, 


Develops Soldering Flux for Stainless Steel 


1277—Features of new stainless steel soldering flux, are 


we 


No. 
that no special soldering equipment or solder is needed and that 
it does not give off strong, offensive odors or will it severely 
burn when in contact with hands, the manufacturer reports. It 
is available in pints, quarts and gallons.—Ruby Chemical Co. 
74 McDowell St., Columbus, Ohio. 


Branch.Circuit Breakers Announced 


No. 1278—A new line of branch-circuit circuit breakers 
heen announced. They serve both as master control swit 
governing groups of lighting or convenience outlets (occas! 


ally both) and as means of overload and_ short-circuit 





tection. They eliminate fuse replacements and the practi 
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to 
AIR CONDITIONING 


Contractors and Manufacturers 


ITH the growing interest in air conditioning, the 

development and perfection of air conditioning 
equipment, and the increased number of installations, 
the demand for satisfactory air conditioning motors has 
greatly increased. 


Motors to meet this demand are judged largely upon 
the basis of their efficiency, dependability, performance 
characteristics, quietness and appearance. Wagner 
motors are chosen by the leading motor buyers because 
they embody all the requisites of well-balanced design. 
Below is shown a Wagner motor equipped with the 
new type resilient annular-mounting. The boxes and 
arrows point out a few of its many features. 





FRAME AND ENDPLATES are 
strong and rigid, and accurately 
machined — assuring permanent 
alignment of bearings and uniform 
air gap, two essentials for quiet 








coolion \ 


STEEL - BACKED BABBITT - 
LINED BEARINGS are diamond- 
bored to secure bearing clearances 


WY, 





small enough to avoid any possi- S 
bility of excessive play and at the | —> 
same time have ample clearance to |. 
afford a liberal oil film between shaft | —= 
and bearing. = 

ZS 





BASE consists of formed steel plate. 
There are no feet to break off in ship- 
ment or during mounting. 
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ROTOR is dynamically balanced to eliminate vibration and noise 
arising therefrom. The number and the dimensions of rotor 
slots are carefully chosen to minimize magnetic noise. 











Wagner builds a complete line of motors. They are 
available in any standard horsepower, speed, and volt- 
age rating; in many mechanical variations, such as, 
flange-mounting, resilient-mounting, double-shaft ex- 
tension, etc. 

On your next air conditioning installation, call in a 
Wagner sales-engineer for advice regarding the proper 


motor for the job. Just phone or write the nearest of 
our twenty-five branches for prompt consultation service. 


Wagner 
Electric 


6400 Plymouth Avenue «Saint Louis, U.S.A. 


MOTORS - TRANSFORMERS -° FANS - BRAKES 


S337-iLA 








DONT 
WASTE 


Contraction and ex. 
pansion strains in 
straight tubes cause 


0)-7 1B 4 
FREON 


Leakage is impossible with Patterson Freon Coolers 


leaks in ordinary 
water coolers. As 
Freon turns into a 
light gas when used, 
it will pass through 
the tiniest holes. 


because the U-tube construction provides for expan- 
sion and contraction of each individual tube inde- 
pendently of all others. The entire tube bundle can 
be removed easily for inspection and cleaning. 


Patterson Freon 
Water Coolers 


are regularly built with welded steel shells, rolled steel 
tube sheets, semi-steel expansion chambers and copper 
tubes and baffles. The COPPER tubes cannot rust or 
pit and become leaky. 


Another important feature is that these coolers may 
be divided into as many circuits as there are com- 
pressors. 


Other super-features of Patterson Freon Water Cool- 
ers are described in our booklet, sent on request. 


The Patterson-Kelley Co., Ine. 


EAST STROUDSBURG, PA. 


107 WARREN STREET 
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IN 1936 —due to the greatly increased 
number of owners who installed 

Auditorium Systems, we were able to provide a 

REDUCTION IN OUR ROYALTY RATE. 


NOW... 
number of users of Auditorium 


IN 193 Systems, especially of installa- 


tions below 25,000 CFM capacity and in view of the 
rapidly increasing volume of sales of Auditorium 
Licensed Units ... 


Royalties Are Again . . 
REDUCED 


on a graduated scale on Central Station Systems 
under 25,000 cubic feet of air per minute and the 
sizes and types of UNIT AIR CONDITIONERS 
HAVE BEEN CHANGED. 

Auditorium Air Conditioning Systems (the achieve- 
ments of the leaders in Air Conditioning) with their 
extensive variety of adaptations, benefits and econ- 
omies, are now available to you at remarkably small 
royalty charge. 

Our Licensees, listed below, will gladly explain 
the notable advantages of using Auditorium Systems 
and the reduced royalty rates. They are prepared 
to install an Auditorium System for you or give your 
own contractor permission to do so. 


TAKE ADVANTAGE OF THE 
NEW LOWER RATES 


AMERICAN BLOWER CORPORATION—Detroit, Mich. 

BUFFALO FORGE COMPAN Y—Buffalo, New York 

CARRIER oD a Fh aertass ay New Jersey 

FRICK COMPAN Y—Waynesboro, Pa. 

GENERAL ELECTRIC COMPANY Schenectady, N. Y¥. 
0. ROSS ENGINEERING CORP.—New York. N. Y. 

‘HE COOLING & AIR iy hg ty CORP.—(Division of 
B. F. Sturtevant Co.) Hyde Boston, 

eS eee ee ELECTRIC. Hy ‘MANUFACTURING COMPANY— 

tt 
YORK ICE MACHINERY CORPORATION—York, Pa. 


“Subject to change without notice. 


AUDITORIUM CONDITIONING 
CORPORATION 


New York Office 17 East 42nd Street New 


with another great increase in the 
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hazardous over-fusing, and provide accessible 
localized control at convenient decentralized 
points for re-establishing circuits opened by 
overloads or other abnormal conditions. 

The circuit breakers have been designed for 
single pole only, in 15, 20, 25, 30, and 35 
ampere capacities, 125 volts, a-c or d-c. The 
trip free mechanism cannot be blocked by 
the handle when the circuit is actually over- 
loaded.—General Electric Co., 1 River Rd., 
Schenectady, N. Y. 


Dry Vacuum Pumps Improved 


No. 1279—For handling air and vapors not liquified in the 
condenser, and for pulling a vacuum in any closed system in 
the chemical and process industries, an improved line of single 

stage and two stage 

“a ua atl —]_ horizontal dry vac- 
f uum pumps, for 

which high volumet- 
ric efficiencies are 
claimed, is offered. 
Minimum clear- 
ances, necessary be- 
cause of the direct 
relation to volumet- 
ric efficiency, are 
maintained by the de- 
sign of the close-grained, semi-steel vacuum cylinders, the maker 
states. Other features include large cylinder passages and large 
valve areas to reduce losses, and head and cylinder water jackets 
provided with hand cleaning. Of particular 
importance is the special patented feather valve. 

These single stage and two stage units are both built in eight 
sizes. The former have piston displacements of 250 to 2,832 
cfm, and the latter of 138 to 1,425. Single stage units are em- 
ployed for a vacuum of 28 in. or less, and two stage units when 
a higher vacuum is desired.—Worthington Pump and Machinery 


Corp., Harrison, N. J. 


holes for easy 


Round Chart Pyrometer Controller 


No. 1280—New round chart pyrometer controller is known 
as the “Pyromaster” 
operating on a simplified prin- 
ciple, and is available in both 
pneumatic and electric types. It 
uses standard thermocouples and 
extension leads, and is for direct 
ink marking on a round 12 in. 
chart, or for indicating on a large 


controller. It is a potentiometer pyrometer 


scale. 

This instrument is available as: 
A recorder; a recorder with indi- 
cating scale; a recorder control- 
ler; a recorder controller with in- 
dicating scale——The Bristol Co., 
Platts Bridge, Waterbury, Conn. 


Controls Acid in Fuel Oil 
sul 


No. 1281—A means developed to counteract acid due t 
fuel 


phur content of fuel oil consists of a unit placed in the 
supply line that contains special elements. Two are alloy plates 
over which the fuel must pass. The unit measures 7 in 
diameter and 11 in. in depth. 

The theory of this “fuel dehydrator” 
“wet battery” action when in contact 
A measurable amount of curré 


is that the acid and 
moisture creates a ith 


the elements of the unit. 


1S 
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Third of a 
Series on the 
integral 
appliances 
used im 
Dunham 
Sub-At- 
mospheric 
Steam 
Heating 


DUNHR 


Dljnnt 
HEATING 





Like the modern airliner that finds 
greater comfort for passengers and 
lower operating cost for its sponsors, as 
it travels in the rarefied air at high 
altitudes—so does Dunham Differential 
Heating safeguard the comfort of occu- 
pants and provide for the ultimate in 
operating economy through its devel- 
oped ability to circulate rarefied steam 
generated under the conditions of high 
altitude—high vacuum. 

Such steam, cooler as the vacuum in- 
creases, is called SUB-ATMOSPHERIC 
STEAM. In Differential Heating, vacu- 
um is not confined to return lines nor 
is it merely a changing phase on ‘sup- 
ply lines. In Differential Heating Sub- 
atmospheric steam of a temperature 
variable with the weather is circulated 
silently through the system. As it circu- 
lates it delivers the required heat-con- 
tent—no more, no less, to each room. 

Thus it provides steady comfort. Thus 
it is able to translate weather mild- 
ness into fuel savings. 

In addition to the preciseness of its 
engineering and the ruggedness which 
characterizes its construction, the Dun- 
ham Differential Pump furthers the suc- 
cess of Dunham  Sub-atmospheric 
steam Heating through the ability to 
maintain high altitudes (high vacuums). 
The accumulator tank of the pump at 
all times keeps the system free, at its 
lowest point, from air and condensate. 

Interesting to those charged 
with building modernization is 
the fact that many vacuum re- 


(I turn line systems may, without 
aa replacing steam source, radia- 


tion or piping, be converted to 
Dunham Differential Heating. 
Consult the Architect for good design 


and the Consulting Engineer 
for mechanical equipment. 


C. A. DUNHAM COMPANY 


450 East Ohio Street 


Chicago 


Over 80 Sales Engineers in the United States, Canada and the 
United Kingdom bring “Dunham Heating Service’ as close as your 
te 


phone. 


_——— 


Consult your classified telephone directory for the 


address in your city. 
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HORSE 4° BUGGY 
GOT YOU THERE, BUT- 


N the days of the nag-and-rig, a child could handle the lines. 

Even today, steam will go through a pipe and get there— 
some of it. But present-day demands are for streamlined speed 
and streamlined steam! The modern method of controlling 
steam in underground lines is—Ric-wil Conduit. The greater 
efficiency, durability, and economy of Ric-wil systems are dem- 
onstrated in thousands of installations. Something to think 
about. 


Prevent leakage and loss in your steam lines, keep them tight. 
dry and 90%,+ efficient with a Ric-wil Tile or Cast Iron System. 
Ric-wiL service is complete from design to installation and tests, 
and is nationwide. On any subsoil steam conveyance problem— 
under-supply, fuel waste, loss in transit—Ric-wil can give you 
effective assistance. Write at once for complete catalog and 
test data. 


The Ric-wiL Co., Union Trust Bldg., Cleveland, Ohio 
New York San Francisco Chicago 
Agents in principal cities 





Dry-paC is pure, unadulterated long fibre asbestos, needing 
no artificial elements, no binder. Absolutely open to in- 
spection during installation. 
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CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 
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CURTIS 


“CENTRO-RING” 
LUBRICATION — 
—-only 
CURTIS 
COMPRESSORS 


have it 


HERE’S just 
one moving 
part in Cur- 
tis ‘‘Centro-Ring”’ 
lubrication—a 
simple, free run- 
ning ring that 
picks up oil from 
thecrankcase and 
distributes it by centrifugal force under positive, 
uniform pressure to all points of lubrication 
—no gears —no plungers — nothing to get out 
of order or require service. 


Engineering superiorities of this kind have built 
the Curtis reputation for reliability, long oper- 
ating life and low cost of upkeep. 


The Curtis line contains 41 air-cooled units, 
from 1/6 HP to 5 HP, inc., and 45 water-cooled 
units from 1/3 HP to 30 HP — a size and type to 
balance most any installation you might make. 
Curtis has built condensing units for 15 years 
and has made engineering equipment for 82 
years—a record of success that in itself is 
sufficient warranty of the high-quality of Curtis 
units of today. 


CURTIS Engineering Refinements 
@ Centro-Ring — one piece, positive pressure lubrication 
@ Timken Tapered Roller Bearings 
@ V-type radial compressor 
@ Water-jacketed compressor heads and cylinders 
@ Built-in oil separator with automatic return 
@ Drop forged, heat treated crankshafts and rods 
@ Balanced syphon, bellows seal 
@ Automatic water valves 


Represented in Canada by 


Canadian Curtis Refrigeration Co., Ltd. 
20 George St., Hamilton, Ont., Can. 


CURTIS REFRIGERATING MACHINE CO. 


“Builders of Condensing Units since 1922"" 
1950 Kienlen Ave., St. Louis, U. S. A. 
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generated and in so doing the plates are eaten away. A(jtter 
handling from 30,000 to 40,000 gallons of fuel the plates , il] 
weigh as little as 10 oz. as compared to 2 lb 4 oz when new, 
In the process of neutralizing the acid, in the fuel, the moisture 
is dried out or else settles to the bottom of the unit from which 
it can be drained. 

Diesel truck operators who have equipped their engines with 
the acid neutralizer report that maintenance on pumps and in- 
jectors is now required but every 40,000 to 60,000 miles, whereas, 
formerly it was necessary to service them at 5,000 to 7,000 mile 
intervals. 

These units are now available for both domestic and industrial 
boiler installation, and studies to date indicate that firebox re- 
bricking and service work on pumps and burner equipment will 
be reduced, the manufacturer states. Carbon formation on the 
burner tips, it is said, will be almost entirely eliminated because 
fuel with acid removed burns cleaner and combustion is more 
nearly complete-—Cunningham Co., 4252 Santa Monica Blvd. 
Los Angeles, Calif. 


Indicator for Effective Temperature 


No, 1282**—lllustrated is an effective tem- 
perature indicator, the “Therhumiter,” which 
has been designed to provide a simple meas- 
uring stick for conditioned atmospheres. It 
will register effective temperatures for air mo- 
tion up to 150 fpm, according to the maker. 
The formula for determining the relative hu- 
midity from the thermometer readings is en- 
graved on the scale directly on the instrument. 
—John R. Parsons, 151 E. 19th St., New York, 
N. Y. 


Unit for Cooling Circus Tents 

No, 1283**—A unit for promoting the comfort of circus audi- 
ences has been invented and is called the “Tent Air Cooler.” 
The device is attached to the eaves of the tent by placing the 
trailer on which it stands against the side wall of the tent and 
running a duct up to the vent. 

The unit operates on a total of one hp for the blower and 


Photograph, Walter Cocker 


pump and has capacity to handle an entire section accommodating 
360 people, or an area 60 ft long, 9 ft high, and 12 ft wide, the 
maker reports. The duct is placed above the top seat section 
and distributes the cool air for 30 ft in each direction. The 
motors are direct current and are driven by power furnished by 
the light plant carried by the circus. 

A unit being used by Eddy Bros. circus was tested recently 
on a day when the outside temperature was 92 F; temperature 
of the air leaving the duct was 72 F.—Charles J. Meyer, ! 
Newark St., Hoboken, N. J. 


Boiler Shipped Knocked Down 


No. 1284—New “Type KD,” or knock down, boiler fo: 
coal, and stoker firing, has been designed to meet the ne« 


il, 
or 












\ugust, 1937 


“i @ 
CHASER DIES 


Shift the setting 
post (a matter of 





INSTEAD 


an instant) and this 
RIFAID No. 65R 
is ready to thread 
1” or 1%", 1%” or 
2” pipe — without 
changing dies, with 
perfect accuracy in 
every thread varia- 
tion. One set of 





dies, and you leave them in— no bother 
of changing, forget the other 12 dies you 


don't need to carry and can't misplace. . 
There are many other EE t, 
features you'll like about <a) 


the RITAID No. v a SS 
¢ if 


65R. Write for 
> 


the descriptive 


THE RIDGE TOOL CO., ELYRIA, OHIO, U. S. A. 


li lec (LD PIPE TOOLS 





folder, or see it No. 65 


Plain Die 





at your jobber’s. 





Would you like to stop 75% 
of your pipe wrench repairs 
and wrenches out of commission? Buy RIBAIDs — 
housings are guaranteed not to break or warp. 
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“A million now in use’ 


MORE POSITIVE DISTRIBUTION and 
GREATER DIFFUSION of AIR 


with the 


Thermotank 


PUNKAH LOUVRES 


Because the Thermotank Punkah Louvre adjusts instantly 
to any desired position, air convection, direction and dis- 
tribution are positive. Stratification of air cannot exist 
when the Thermotank Punkah Louvre is used. This direc- 
tional air conveyor insures complete diffusion of air, with 
no dead "spots" within the large area of its distribution. 
The Thermotank Punkah Louvre prevents drafty currents; 


CONTROLS the direction and convection of air. Used 


in small and large areas, it has won the approval and 
widespread use of engineers in all types of construction. 
The Punkah Louvre requires little wall or ceiling space, and 
each louvre can be directly controlled, thus insuring the 
desired amount of air distribution within its range. You 
get the air where you want it, ONLY with the Thermotank 
Punkah Louvre. 


Write for Booklet 





KELVIN-WHITE COMPANY 


Sole United States Distributors 


90 STATE STREET BOSTON, MASS. 
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W. 
WASTE FITTINGS? 


@ No fittings are wasted when 
you pipe straight across, using 
an Anderson Super-Silvertop 
steam trap. Look at the fittings 
saved, think of the labor elimi- 
nated. These savings are yours 
at no extra cosit—sometimes at 
less cost because Anderson Super- 
Silvertop steam traps average 76% 
greater condensate capacity than ordi- 
nary traps. This usually permits the use 
of a small Anderson Super-Silvertop 
instead of a larger ordinary trap that 
costs more money. 


Other features of the Anderson Super- 
Silvertop trap are: it can be used as an 
elbow as well as straight-in-line, no extra 
fittings required; is inspected, cleaned 
or repaired without removing trap from 
the line, works on vacuum as well as 
pressure ... proof that it does not leak 
steam; is the only trap that can be 
equipped with snap action Thermal Air 
Eliminator for instant heat; no strainer 
is required. 

Anderson Super-Silvertops are the only 
line of inverted bucket traps that offer 
complete air elimination at pressures 
as low as one-half ounce ! 


Why waste fittings... write today for 
complete details about the only com- 
plete steam trap. 


THE V. D. ANDERSON COMPANY 
1949 WEST 96TH STREET » CLEVELAND, OHIO 


Auderiton SUPER-SILVERTOP 
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a boiler that would heat large buildings, where there is no way 
of getting a one piece steel boiler in the building without exces- 
sive cutting and patching. In the knocked down condition, the 
parts of even a 300 hp boiler of this type may be taken through 
an ordinary boiler room door or down a fire passage in a base- 
ment, says the manufacturer. Erection work is done by the 
manufacturer’s own boiler makers, or by local boiler makers. 
When set up and turned over to the heating contractor for in- 
stallation, it is a permanent fixture and carries the same guarante: 
as the maker’s other boilers, 

The boiler is of latest water tube design and of rugged con 
struction throughout, the design following that of large power 
plant water tube boilers. When assembled, the boiler is entirely 
enclosed by water wall panels and a minimum amount of re- 
fractory is required in the casing.—International Boiler Works 
Co., East Stroudsburg, Pa. 


Chain Vise Is Streamlined 


No. 1285—A new streamlined chain vise was introduced to 
the market last month. Features are the pipe rest and pipe 
bender, frames of special alloy malleable metal, and “no mar” 
jaws of high quality tooled steel which are hardened for firm 
grip and long wear. 

The available sizes are 2, 4, 
Box 670, Flyria, Ohio. 


6, and 8 in.— Ridge Tool Co., 


Sign Agreement on Auditorium Patents 


Warner Brothers Pictures, Inc., Loew's, Inc., and National 
Theaters Corp. have signed agreements with Auditorium Con- 
ditioning Corp. ending a period of litigation and uncertainty 
concerning the “Auditorium bypass patents” and more than a 
score of others covering various systems of air conditioning 
for human comfort. 

The Lewis Reissue Patent No. 16,611 and Fleisher Patent No. 
1,670,656 (now reissued as Re. 20,088), known in the trade as 
the “bypass patents,” have been in the courts for about ten 
years. They were twice upheld in litigation involving theater 
air conditioning systems, but in a third suit the District Court 
held the claims sued upon to be invalid and this was affirmed 
by the Circuit Court of Appeals. Auditorium Conditioning 
Corp. disputed this decision and immediately filed another suit 
in order to get a decision by the U. S. Supreme Court. This 
suit is now terminated under the agreements recently signed. 

Under the terms of the contracts, the theater circuits obtain 
a license for all their existing air conditioning systems under 
all patents owned by Auditorium Conditioning Corp. including 
the “bypass patents,” and agree that whenever any patents of 
Auditorium Conditioning Corp. are used, that the contractor 
making the installation, extension or reconstruction embodying 
said patents shall pay to Auditorium the currently established 
royalty rate. 








The coupon on page 134 is designed for your 
convenience in obtaining more information 


about any of these Equipment Developments. 























Heating - Piping 
August, 1937 aAir Conditioning 123 


NEXT YEAR at this time 


Air conditioning paces ahead with unprecedented 













speed ... New designs... New hook-up... New fields 
to conquer. But pause! Be sure the system you install 
today will still be delivering honest, day-in, day-out 


service next year at this time, and years after that! 


Brunner Condensing Units are engineered “with an 
eye to the future’—yet constructed with that rugged 
BRUNNER dependability gained through a quarter century of 
* experience. Here, truly is effective refrigeration at 
minimum cost. The Brunner line includes fifty-eight 
condensing units—air and water cooled—for installa- 


MODEL 1500 tions from 100 Ibs. to 15 tons of refrigeration. Write: 
Condensing Unit— Water Cooled 







Brunner Manufacturing Company, Utica, N.Y., U.S.A. 


Krunnet CONDENSING 


Only WeldOlets and ThredOlets 
have ALL these Advantages 


FITTING CLOSE TO MAIN PIPE 


Pipe-to-pipe inter-section welds have never proven entirely sii eaiiadiatiieatilias ALLOWS INSPECTION OF WELD 
satisfactory. Only with WeldOlets and ThredOlets is it INTO PIPE ay) HEAVY EXTERNAL FUNNEL SHAPED 


possible to make branch pipe connections and still retain full \ RIB \\ 



















strength in the main line. Loss of strength, due to cutting 
the hole for the outlet is entirely compensated for by reason 
of the wide base, the heavy external rib and the manner in 
which the ear portion of the fitting blends into the main pipe 
wall. Distortion of the main pipe is eliminated. Free flow 










conditions are improved due to the funnel shaped outlets and 
leak-proof joints are obtained. Branches may be taken off at 
any point on the main pipe without disturbing its position. 
Full details of all the advantages to be gained through the use 
of WeldOlets and ThredOlets are contained in Bulletin WT24 
just off the press. Mail the coupon today for your copy. 


~— eae 
WIDE BASE 
The names ““WeldOlets”’ and ‘'‘ThredOlets”’ sre Bonney 


trade marks registered in the United States and foreign 
countries. Full patent coverage has been granted. 


MAIL THIS COUPON NOW! 


Yes, I'm interested in WeldOlets and Thred- 
Olets. Send me a copy of Bulletin WT24. 





BONNEY FORGE & TOOL WORKS 


Forged Fittings Division 
Cedar & Meadow Sts. ALLENTOWN, PA. 
Stocked by Leading Distributors 


WELDQ)LETS: THREDO)LETS 





ee 
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Booklets. Reports and Papers 


Printers Need Air Conditioning 


The advantages of air conditioning several Chicago printing 
plants were summarized by H. H. Slawson in a recent issue of 
The American Printer. The following has been abstracted from 
this article by permission: 

In the Henneberry Rotogravure Corp. dark room, where the 
etching process begins, things were in chaotic condition during 
the severe summer weather of 1934. Outdoor temperatures 


= EET ons ranged up to 110 F, while the heat inside was unmentionable. 


Architects, engineers, and heating The gelatin coating of the carbon tissue paper buckled and blis- 
contractors find the NEW line of tered or slithered off completely. If the plates for a color job 
STREAMAIRE convectors is most could somehow be produced, efforts to register colors on the 
modern, beautifully designed and well presses proved futile because the torrid temperature had changed 
graduated in heating capacities. It 
includes six distinct types of enclos- 
ures from which to make a selection : 
and many styles and grille patterns at a Century of Progress Exposition were demonstrating how 
which harmonize with any type of ar- air conditioning apparatus can make industry independent of 
chitecture or interior decoration. weather conditions. Thus it was not surprising that someone 
Whether you are planning a new raised the question, “Why not air condition the Henneberry 
building, or modernizing an old one, dark room?” Within 24 hours a three ton air conditioning 


ify Y STREAM- ‘ A : : . 
ge lle tg Mb per Be the ut- outfit was installed and in working order to service the dark 


most satisfaction to the building room. 

“Over night the change was remarkable,” the plant superin- 
Write for NEW catalog tendent said. “Our troubles vanished. We felt as if we had 

Offices in All Principal Cities been missing something all our lives heretofore.” 


the paper dimensions abnormally between runs. 
Down on the lake front, at the same time, a score of exhibits 


owner. 


That dramatic experience sold the Henneberry company on the 


YOUNG RADIATOR COMPANY possibilities of scientific air conditioning in the printing industry. 


: The three ton installation was expanded to a 40 ton system. 

RACINE . WISCONSIN In one of the large downtown banks is a printing department 
with a small air conditioning plant which demonstrates the 
possibilities of air conditioning in the smaller printshop. This 








printing department has a staff of ten employees and equipment 
which includes eight presses, five of which are automatics. 

“About five years ago we put in air conditioning,” said the 
manager. “Previously we had been having trouble with the 
paper, which is chiefly bond and ledger stock. Varying mois- 
i a ture conditions in our basement rooms caused this to curl and 
The Conduit for wrinkle, with difficulties familiar to all printers. The paper 
: io would not feed right on the automatics and the color work 
Underground Steam Lines would not register. All that was overcome with properly con- 
ditioned air. It has had tremendous effect in saving time at the 
Simplest presses and eliminating spoiled stock. It has also been possible 
Strongest to make savings by buying supplies of paper in large quantities, 
Most Efficient | thus getting the benefit of price discounts.” 

A. F. Cox, superintendent of maintenance for the Manz Corp. 
contributed another angle to the profit motif of air conditioning 
in printing plants. The Manz buildings cover a city block. One 
small system serves the carbon tissue room, but otherwise humid- 
ification of press and stock rooms is provided by atomizers near 
the ceiling. These force live steam into the air to find its wa) 
about unregulated. 

“T know this to be true,” said Mr. Cox, “that with proper 
humidification it is possible to get longer use out of the rollers. 
On the high speed presses these sometimes break down quickly 
and have to be replaced. We have no accurate cost data to 
substantiate this, but since our atomizer system was installed 
the rollers have not gone to pieces so fast. We do not have 
to take them out so frequently.” 

Sold and Installed by Johns-Manville He pointed out also that properly controlled humidity 


Construction Units in all Principal Cities. temperature keep the composition rollers from swelling 
shrinking to cause trouble with blurred plates or light impr‘ 


sions. A constant diameter for the rubber rolls is also essen'! 
H. W., PORTER & oO INC. in offset printing, he added, and he spoke of how humidit 
the right degree eliminates static in a pressroom and saves 
825 FRELINGHUYSEN AVE., NEWARK, N. J expense of slipsheeting. 
Other evidence of how air conditioning affects printing op 
tions was collected in various places. One printer told 


Complete data and estimates on request. 
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This sketch is reproduced from an article in Heating, 
Piping and Air Conditioning, June 1936 issue, by 
G. Richard Ohmes and Arthur K. Ohmes. It is a 
diagram of an air system’, with Carbondale Refrig- 
eration, installed in the 


Cornell Medical College 
New York City 


It is believed that this may be considered 
as one of the first air conditioning instal- 
lations in a hospital. 


Since 1899, when this system was installed, 
Carbondale has made many successful 
refrigeration installations, not only in hos- 
pitals, but in all other fields. Carbondale 
has also won wide recognition as builders 
of air conditioning equipment that is effi- 
cient, economical and thoroughly reliable. 


Regardless of the size or location of the 
hospital or the rooms that are to be air 
conditioned, Carbondale engineers stand 
ready to confer with you, and to explain the 
new and better Carbondale features, 
without obligation. 


*Described in Engineering Record, October 5, 1901 


CARBONDALE 


DIVISION 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 


Offices and Representatives in Principal Cities 


CA7-34 
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NOW! For An Easier, Better Way 
To Insulate Metal Air Ducts... 


Air Duct of The Upjohn Com- 
pany, Kalamazoo, Michigan, 
completely covered with Celotex. 4 


@ In all parts of the world, engineers are 
specifying Celotex for covering metal air ducts— 
because they find it keeps air-conditioning appa- 
ratus functioning more efficiently—and assures 
low operating costs. 


® Celotex Insulating Board has a thermal 
conductivity of only 0.33 Btu. per inch thickness. 
The big, light, rigid boards go up fast—cut easily 
—fit tightly in place. And once up—they stay put! 


© If vapor condensation is one of your prob- 
lems, specify Celotex VLTI—the vaporproofed 
low temperature insulation blocks that are com- 


pletely sealed against vapor penetration at the 


factory by a special wrapping and coating. VLTI 
has a thermal conductivity of 0.30 Btu. per inch. 


® Celotex Insulating Board and VLTI are 
protected against termites and dry rot by the 
patented Ferox Process. Write us today for all the 
facts about these widely used insulations. 


THE CELOTEX CORPORATION ¢ 919 N. Michigan Ave., Chicago, Ill. 


CELOTEX 


BRAND INSULATING CANE BOARD 


Reg. U. S. Pat. Off. 





World’s Largest Manufacturer of Structural Insulation 
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AIR DUCT JOINTS | 
with_ 


PECORA‘«!N(OMPOUND 
fe apelin f> (grditioning, 


moisture. Properly applied, it will 
not dry out, crack or chip. 


It will pay you to use this bet- 
ter calking compound ... and 
the convenient time and money 
saving Pecora High Pressure 
Calking Gun described in the 
folders. 


Pecora Paint 
Company, Ine. 


4th & Penna. R. R. MD 
PHILADELPHIA, PA.& (hee 
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DEPEND ON POMONA PUMPS 
The daily life of millions of people depends on 
Pomona Pumps. Factories hum—fields and or- 
chards yield crops — mines are made workable— 
entire cities are supplied by the dependable serv- 
ice of Pomona Pumps. Wherever water must be 
handled—as a utility or a nuisance—there’s a Pomona 
Pump of the right size and kind for the job. For low lifts and 
drainage, Pomona Niagara Pumps will deliver as much as 
50.000 gallons per minute; for deep wells. as much as 8.000 
gallons, or as little as 15 gallons. See Pomona first. 


POMONA PUMP CO. 


Manufacturing Plants: Pomona, California - St. Louis, Missouri 
Branch Offices: New York - Chicago - San Francisco - Los Angeles 


POMONA TURBINE PUMPS 





| 
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after two months’ experience, they made comparisons. 

“We had absolute production records on jobs we had hand'ed 
for a number of years,” he said, “and we found that our present 
production was increased from 8 to 10 per cent. This, we know, 
is due to the proper conditioning of the paper. 

“Recently also, we completed several folding jobs, including 
some ‘over-over’ folds where the strain is terrific on the last 
fold. Heretofore we had never been able to produce finished 
pieces without cracking the edges of the last fold. 
lem has been entirely eliminated and folding production has 


This prob- 


been increased 10 per cent by actual records.” 


By comparison of records on duplicate jobs it was found in 


the same plant that ink consumption was reduced 5 per cent. 
The ink had a much better flow, giving absolute, even distriby- 
tion and resulting in perfect printing. Clarifying this state- 
ment, one manufacturer of air conditioning apparatus points 
out that while humidity has no direct effect on the ink itself, 
it does affect the way in which paper takes ink. 

Another printer, speaking of the effect of air conditioning 
on rollers, said his records show that during a run of 10,000 
on a high class monthly publication it was formerly necessary 
to stop and wash up five times. Now the runs are completed 
without any washups, due to proper roller conditions, plus 
freedom from dust in the air which used to find its way to 


rollers and forms. 


Some striking data are offered by the engineers of one manu- 
facturer to explain some of the troubles commonly experienced 
by printers. In damp air, as is well known, the cellulose fibers 
of paper swell, causing the sheet to become longer and wider. 
When the moisture evaporates into the air, the sheet contracts. 

Changes in temperature can produce changes in relative 
humidity of from 65 per cent to 6 per cent in unconditioned press- 
rooms over a period of one month. In August relative humidity 
frequently varies from 17 per cent to over 90 per cent and it 
can change as much as 40 per cent in a single day. 

With a change of 30 per cent in relative humidity, a 38 in. 
sheet of coated paper will vary approximately one-sixth of an 
With a humidity change of as little as 5 per cent a 25x38 


sheet will stretch as much as #& of an inch in 20 minutes. 


inch. 


If three colors of a four color form have been run off and 
then that 20 minute stretching period happens along what are 
the chances of registering the fourth color? 

This 
weather” shops seldom complies with the time allowed by esti- 
The largest return on an invest 


situation explains why makeready time in “natural 
mates or competitive bids. 
ment in air conditioning, the engineers figure, “will be from the 
decrease in non-chargeable hours caused by deformities of paper.” 
Under the stress of present competition, air conditioning thus 
becomes an important cost factor. 

Regarding the health aspect, there is general agreement that 
air conditioning in any industry promotes the comfort and well- 
being of those who work under artificially created weather con 
ditions. 

“Air conditioning is becoming daily more essential to the 
printing industry,” says Supt. Cox of the Manz Corp. “In som 
departments, such as color printing, it is indispensable to th 
highest class of work. 

“In old buildings, however, installations are costly. If ar 
air conditioning system can be built into a printing plant as 
rises new from the foundation, the cost will be much less. 

“The ideal industrial building of the future is going -” 
one of those structures that has no windows. Air conditionin 
will, of course, be essential, but it will prevail not for the buil< 
ing’s sake alone but because it will play a practical part 
printing operations.” 
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NO MAINTENANCE 
TROUBLES WITH 
¢ 






The first Grid Unit 
Heaters made in 1929 
are still in opera- 
tion on steam pres- 
sures from 2 to 250 
lbs. — without upkeep 
expense. Here’s why: 

The “fin” or heating 
sections are special 
aluminum alloy, cast 
in one piece with the 
high test iron steam 
chamber—a _ construc- 
tion that cannot be 
affected by electrolysis 

oe es sol- 
dered, expanded joints . .. no unions nor seams unit 
built to last indefinitely, and made in sizes for all installation re- 
quirements of suspended type heating. Complete details on request. 


THE UNIT HEATER & COOLER CO., Wausau, 


Offices in all principal cities 


Wisconsin 












VN 
UNIT HEATER 














PLAN TO USE COPPER TUBE 





For Water, Steam, Oil, Refrigerant, Air 


Final costs considered, the use of Revere Copper Tube 


in place of rustable material adds little to total building 
costs and provides a permanently efficient piping system 
that will add materially to the investment and func- 
tional value of the completed structure. Attractive and 
modern appearance is a further asset, of appreciable im- 
Write for 


, 


portance where piping is exposed. special 


ooklet—“‘Revere Copper Water Tube.’ 





Revere Copper and Brass 


FOUNDED sy 
PAUL REVERE 


INCORPORATED 
> an 
ca m4 EXECUTIVE OFFICES: 230 PARK AVE., NEW YORK CITY 
°o 1 




















































You owe it to yourself to 
have a free copy of the 
new Dart Catalog. It gives 
complete, up-to-the-minute 
data on types, sizes, di- 
mensions, and prices of 
all Dart unions and 
fittings—also many in- 
teresting facts on how 
Darts are made. It 
illustrates the preci 
sion-ground true bl! 
joint that ends leak- 
age and corrosion 
Bring your files 
up to date. Write 

for your copy to- 
day. 






E. M. DART MFG. CO., PROVIDENCE, R. I. 


Sales Agents, The Fairbanks Com- 
pany, _New York, and alt branches. 


Canadian Factory: Dart Union 
Company Ltd., Toronto, Canada 











[With increasing frequency. air 
:conditioning installers are re- 
porting better performance from 
their A-P equipped units. 













Reasons for this are found in the 
care and accuracy with which 
severy A-P control is made — the 
patience and severity with which 
it is tested 


Easy la Seruice 
Leave on the line, remove bottom 


nut and parts drop into your 
hand for cleaning and inspection. 









No. 73 RB 
Solenoid 
















Brass forged bodies are used on 
these valves to eliminate possible 
tleakage. 


5 
: 
: 
: 










No. 210 
Expansion Valve 


a “AUTOMATIC PRODUCTS COMPANY. 


TREET 


KH mit WAUKE ‘WISCONSIN 
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Years ago our old name — American 
Steam Pump Company — was entirely 
appropriate, for then we made steam 
pumps only. 

But now we also build centrifugal 
Pumps. turbine pumps and power 
pumps for many services. 

And so to better associate our Com- 
pany name with our long established 
trade name — American-Marsh — by 
which most of our equipment is known. 
we have recently changed our Com- 
pany name to that used in the signa- 

Se See... Pon ture below. 
impeller. However, there has been no change 
in financial structure . . . no change in 
management... no change in quality 
standards maintained for more than 60 
years ...no change in address. 

May we be favored with your next 

pumping inquiry? 


AMERICAN-MARSH PUMPS, |NC. 


Centrifugal, Turbine, Steam, and Power Pumps 


BATTLE CREEK . . . . MICHIGAN 








ELD your pipe lines—for added safe- 
ty and added strength with lighter 
weight — for smooth-flow interiors — for 
smooth, sightly, easily insulated exteriors. 


Taylor WeldELLS head the list of Taylor 
Forge Engineered Welding Fittings. They 
are reinforced at the crotch where strain 
is greatest—have tangents which remove 
the weld from the curved section—have 
machine tool bevelled weld- 

ing surfaces which permit 

sound, dense welds. 

The Taylor Forge line 

covers every need. It is the 

most complete line made. 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: 
P. O. Box 485, Chicago, 
New York Office: 50 Church St. 
Pittsburgh Office: Gulf Bldg. 
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Conventions and Ix positions 


Universal Craftsmen Council of Engineers of the Wo 
Power show and mechanical exposition, August 3-7, Hotel 
Stevens, Chicago, Ill. General Chairman, W. T. Walters, 7965 
Phillips Ave., Chicago, III. 

National Association of Power Engineers: Convention, 
August 30-September 3, Jefferson Hotel, St. Louis, Mo. 

American Gas Association: Annual convention, September 27- 
October 1, Hotel Cleveland, Cleveland, Ohio. Headquarters 
Office, 420 Lexington Ave., New York, N. Y. 

Association of Iron and Steel Engineers: Convention and 
exposition, September 28-October 1, Hotel Stevens, Chicago, Iil. 
Headquarters Office, Empire Bldg., Pittsburgh, Pa. 

Chicago Exposition of Power and Mechanical Engineering: 
October 4-9, International Amphitheatre, Chicago, Ill. Under 
management of the International Exposition Co., Grand Central 
Palace, New York, N. Y., manager of the biennial National 
Expositions of Power and Mechanical Engineering, the next of 
which will be held in New York City December 5-10, 1938. 

American Public Health Association: Annual meeting, Octo- 
ber 5-8, Hotel Pennsylvania, New York, N. Y. Headquarters 
Office, 450 7th Ave., New York, N. Y. 

American Welding Society: Annual convention, week of 
October 18, Hotel Traymore, Atlantic City, N. J. Headquarters 
Office, 33 W. 39th St., New York, N. Y. 

Metal and Welding Exposition: Week of October 18, Conven- 
tion Hall, Atlantic City; N. J. American Society for Metals, 
7016 Euclid Ave., Cleveland, Ohio. 

Refrigeration Service Engineers’ Society: Annual convention 
and exhibit, November 3-5, Hotel Stevens, Chicago, Ill. Chair- 
man, Herman Goldberg, 9 S. Clinton St., Chicago, II1. 

American Petroleum Institute: Annual meeting, November 
9-12, Hotel Stevens, Chicago, Ill. Headquarters Office, 50 W. 
50th St., New York, N. Y. 

Chemical Industries Exposition: December 6-11, Grand Cen 
tral Palace, New York, N. Y. 

Fifth International Heating and Ventilating Exposition: Janu- 
ary 24-28, 1938, Grand Central Palace, New York, N. Y. Man- 
ager, Charles F, Roth, International Exposition Co., Grand Cen- 
tral Palace, New York, N. Y. 

American Society of Heating and Ventilating Engineers: An- 
nual meeting, fourth week in January, Biltmore Hotel, New York, 
N. Y. Secretary, A. V. Hutchinson, 51 Madison Ave., New 
York, N. Y. 

American Society of Refrigerating Engineers: Annual meeting, 
January 26-28, Roosevelt Hotel, New York, N. Y. Secretary, 
David L. Fiske, 37 W. 39th St., New York, N. Y. 


Recent Trade Literature 


For your convenience in obtaining copies 
of bulletins, see coupon on page 134. 


No. 2455. AIR DISTRIBUTION: Anemostat Corp. 0! 
America, 551 Fifth Ave., New York, N. Y. 16 p. catalog on the 
“Anemostat,” a device for providing draftless air distribution m 
which room air is mixed with conditioned air, permitting hig! 
velocities and large temperature differentials. Features of this 
air diffuser are described in some detail, a number of installati 
are illustrated, and a large capacity table with instructions tor 
use is presented. 

No. 2456. AIR DISTRIBUTION. Kelvin & Wilfred O. Whit 
Co., 90 State St., Boston, Mass. 24 p. catalog on “Thermotan 
punkah louver system of air delivery, with a discussion ot ! 
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MONARCH 


RE-COOLING NOZZLES 


Monarch Fig. B-8 and B-8-A 
cast Brass nozzles, for 
cooling condensing water in 
spray ponds, use no inter- 
nal vanes or deflectors 
which might facilitate 
clogging. Available 
in capacities up 
to 104 G.P.M. 
at 10 Ibs. 






















For air condi- 
tioning work 
our all brass 
Fig. F-27 (%” 
or %” female 
pipe) or Fig. H- 
261 (%” male 
pipe) nozzles pro- 
duce a very fine 
spray using city water 
pressure. 
Write for New Catalog 6-A 


For industrial 
air washers we 
recommend our 
14” Fig. 631 (fe- 
male) or %” or 
¥%” Fig 629 (male 
pipe) delivering 64 
G.P.H. at 20 Ibs. 
pressure. 





Fig. B-8 
MONARCH MFG. WORKS, INC. 


2728 E. Westmoreland St., Philadelphia, Pa. 
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Air Furnace MALLEABLE Iron-- 
It Won’t Break! 


Patented surface-ground construction. All 
parts at exact right angles to each other—there- 
fore guaranteed to track. Made of Air Furnace 
MALLEABLE iron—to withstand severe abuse. 
Three types of wheels available—(1) standard 
pipe, (2) cast iron pipe, (3) thin wall tubing. 
Wheels and rollers are standard and _ inter- 
changeable with other tools. 

No. 102—% to 2” one wheel cutter $3.30; 
3-wheel $3.60. No. 204—2% to 4” 3-wheel only 
$10.00. Buy through your jobber. 

















BEAVER PIPE TQDLS 


'37 KEENEY AVE. WARREN, OHIO 
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ONLY 4 WARMER AT ROOF 
THAN AT BREATHING LEVEL 


tre SENSATIONAL 
A iRBL ANKET 





The Q 
cAIRBLANKET 
Definitely Reduces 
Heating Cost 


- ++ because only the AIRBLANKET 
brings below breathing level comfort 
with above breathing level economy, 
This amazing unit heater does not rely 
upon fins, louvers, deflectors or other 
ordinary devices to retain the heat in 
the a er zone. An entirely differ- 
ent principle, using a high velocity of 
cool air to roll the stream of warm air 
down against the floor provides ab- 
solute control of the warm air. 


Correctly Engineered Unit Heaters by Airtherm The AIRBLANKET is 
Capitalizing thirty years research and experi- available for ceiling or 
mentation Airtherm Engineers have produced floor mounting, 
the ultimate in unit heater efficiency and design. 
In addition to the AIRBLANKET, the Airtherm 
Line includes the Airvector (Fan Driven Units) 
and the Airheator (Blower Driven Units)...both 
of which em y many new, exclusive features 
in unit heater construction and performance. 

Write for full details of the Airtherm line in- 
cluding the AIRBLANKET, at once. 


AIRTHERM MFG. CO. 


1478 S. Vandeventer Ave., St. Louis, Mo. 


Ten Years Success 


During the past ten years many 
of America’s “Hardest-to-Heat’’ 
buildings have been comfortably 
and economically warmed by 
this simple, proven method of 
heat distribution .. . the Exclus- 
ive AIRBLANKET Method. 


Don’t buy any unit heater until 
you have secured full details on 


the AIRBLANKET. 
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Pandal/ GRAPHITE PRODUCTS CORP 
Dept. GQ 609 W. Lake St., Chicago. Ill. 
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McQUAY COMBINATION 


COOLERS and HEATERS 


for 
Year ‘Round 


AIR CONDITIONING 


Using cold water or brine for cooling, or, 
hot water or steam for heating. The ideal 
unit for simplified air conditioning appli- 
cations. 

Send for special descriptive bul- 

letin on Combination Coolers and 

Heaters. 

eeee 





Write for descriptive 
catalog on McQuay 
Unit Coolers, Comfort 
Coolers, Copper Ra- 
diation (Convectors), 
Air Conditioning 
Coils, Blast Coils, Re- 
frigeration Coils, Ice 
Cube Makers, Com- 
bination Heating and 
Cooling Units (Sus- 
pended and Floor 
Types), Cabinet Floor 
Type Room Coolers, 
etc. 


McQUAY, ln 


Minneapolis, Minn. 

















Removes con- 

densate and air as soon 

as formed. Cannot air bind or 

freeze. Self-adjusting for pressures 

O to 200 Ibs. Works on steady or 
fluctuating pressures. Sold on 30 
days’ trial. Write for Catalog 0-95. 


SARCO CO., INC. 


183 Madison Ave., New York City 


Branches in Principal Cities 














FILTER PANELS 


@ 99.3% —99.8% Efficient 
@ Easily Cleaned and Charged 
@ Very Low Pressure Drop 
@ No Replacements Needed 
@ Long, Economical Service 
Write for Bulletin BPAN-86 


AIR-MAZE CORP. + 820 HURON RD. + CLEVELAND 


Air-Maze is in the A.S.H. & V.E. 1937 Guide Book 


. 
. 
: 
” 
. 
" 
‘ 
‘ 
: 
‘ 


CLEANABLE AIR FILTER PANELS 
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principles, dimension drawings, capacity charts, and illustrati: 
of a number of installations. 

No. 2457. BLAST HEATERS: Modine Mfg. Co., 17th Si. 
Racine, Wis. 48 p. catalog and technical data book on blast heat- 
ers, with a description of the features, design and construction . 
tails. Dimension diagrams, physical data, many engineering tables 
arranged for easy use, and reference examples of blast heater selec- 
tion are given in detail, and drawings of various types of systems 
are shown. 

No. 2458. CONDENSATE RETURN UNITS: Cameron 
Pump Div., Ingersoll-Rand Co., 11 Broadway, New York, N. Y. 
8 p. bulletin on “Cameron” condensate return motor pump units de- 
scribing features and giving capacity data. 

No. 2459. CONTROLS: Mercoid Corp., 4201 Belmont Ave., 
Chicago, Ill. 16 p. brochure entitled “Built To Endure” describing 
this company’s controls, among which are the “Sensatherm” ther- 
mostat, limit and low water controls for steam boilers, tempera- 
ture limit controls, warm air furnace controls, and sealed mercury 
contact switches. 

No. 2460. CONTROLS: Perfex Controls Co., 415 W. 
Oklahoma PI1., Milwaukee, Wis. Two new price sheets, one on 
controls for the stoker industry and the other on controls for the 
oil burning industry. Illustrations of each control are shown, a 
brief description of the application of each is given, and a com- 
plete catalog listing is tabulated. 

No. 2461. CONTROLS: Ranco, Inc., 601 Fifth Ave., Co- 
lumbus, Ohio. Catalog sheets on temperature and pressure con- 
trols, steam boiler controls, and room thermostats. 

No. 2462. COOLING COILS: Young Radiator Co., 709 
Mead St., Racine, Wis. 12 p. catalog on cooling coils for use 
with water or hrine, including dimension drawings and capacity 
tables for the various units, tables and curves for the selection of 
coils for cooling service, and a number of examples showing in 
detail how to select the proper coil for various types of systems. 
Piping diagrams are included. 

No. 2463. ELECTRIC HEATERS: Harold E. Trent Co., 
618 N. 54th St., Philadelphia, Pa. Catalog sheets on unit elec- 
tric heaters with fans and electric vane strip heaters, the latter 
for promoting convection of free air, heating air streams, or heat- 
ing liquids. Accessory equipment is also described. 

No. 2464. EVAPORATORS: Bush Mfg. Co., 100 Wellington 
St., Hartford, Conn. 56 p. catalog of individual fin evaporators, 
comprising tables and data on the various types of coils, and 
giving list prices. 

No. 2465. FANS AND ROOF VENTILATORS: Johnson 
Fan & Blower Corp., 1319 W. Lake St., Chicago, Ill. 12 p. bul- 
letin on propeller fans and roof ventilators, describing the features 
of the “Health-aire” propeller fan, and giving capacity tables and 
specifications and similar information on the motor driven 
“Health-aire” roof ventilator. Other products on which informa- 
tion is given include automatic shutters, safety guards, penthouses, 
and man cooling fans. 

No. 2466. GASKET MATERIALS: E. I. du Pont de Nem- 
ours & Co., Inc., Rubber Chemicals Div., Wilmington, Del. 
20 p. booklet on “Neoprene,” an engineering material with rub- 
ber-like properties which resists the deteriorating effects of heat, 
sunlight, chemicals, and oxidation. Applications are described, 
including hose, moulded parts, sheets, and gaskets. 

No. 2467. INSTRUMENTS: C. J. Tagliabue Mfg. Co., 540 
Park Ave., Brooklyn, N. Y. 56 p. catalog of “Tag” indicating 
and recording temperature and pressure instruments, with data 
on indicating and recording controllers for temperature and pres 
sure, recording thermometers, recording pressure gauges, and i i 
indicating thermometers. Numerous installations are shown ©! 
the application of these instruments in the process industries, a 
features of the instruments are illustrated. 

No. 2468. INSULATIONS: Keasbey & Mattison Co., But 
Ave., Ambler, Pa. 32 p. booklet on “K & M” insulations, ill 
trating and describing each, and giving information on Uses 
cross index is included. 
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CHROMALOX 


ELECTRIC 


IMMERSION © 
HEATER : 


maintains required 
solvent temperature 


The two farther drums in the above 
photo contain solvent which feeds by 
gravity into the nearer drum, on the 
left. Here the solvent is heated by a 
3-Kw. 230-volt Chromalox electric im- 
mersion heater installed near the bot- 
tom of the drum. By means of simple 
thermostat contro! the contents of the 
drum are always ready for use at exactly 
the temperature required, with no care 
or attention needed. 


Heating - Piping 


aiAir Conditioning 13! 








Every plant has situations where this 
type of service would be profitable. 
Whether it be the heating of liquids, 
semi-liquids, solid materials, gas, air, 
parts of machines, processes, if can be 
heated electrically, by Chromalox units 
and the desired temperature automati- 
cally maintained—all with the addi- 
tional advantages of convenience, low- 
ered fire insurance rates, compact and 
neat installation, and operating economy. 


Except in special cases the Wiegand Company 


sells the heating units only. 


Our engineer- 


ing staff gladly cooperates with you in work- 
ing out methods of applying them. Send 
us a rough sketch and description of your 


heating problem. 


Keep the Chromalox Cat- 


alog on file for ready reference. On request. 


EDWIN L.WIEGAND COMPANY 


7610 Thomas Blvd. 


Pittsburgh, Pa. 








SQUARE FINNED TUBING 


WE are splendidly equipped to supply high efficiency 
Finned Tubing and Complete Coils for all heat transfer 


purposes. 


Special Shapes, Bends and Continuous Coils 
Correspondence invited. 
The GaO Manufacturing Co., New Haven, Conn. 


————— 





Pioneer Manufacturers of Individual Square Fin Tubing in 
the United States 
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GENERAL 
CONTROLS 


B 
aa METROTHERM 


ACCURATE 


Low thermal inertia e Adjustable heat 
acceleration e Silver and chrome finish 






A PRODUCT OF GENERAL CONTROLS 
New York San Francisco 
Cleveland Kansas City 


ORICINATORS OF THE QUIET A. C. SOLENOID 


mA ALU 


REGULATOR 

































1 Locks Securety 
2 Tamper-Proor 
3 Posttive ActION 

ORNAMENTAL 





Patented 


The "YOUNG" Regulator will give you EVERYTHING that is ex- 
pected of a good damper regulator. You can balance the system 
quicker, and when dampers are locked, they stay SECURELY 
LOCKED. They are tamper-proof which prevents system from being 
thrown out of balance. The "YOUNG" Regulator is specified by 
leading Architects and Engineers because it is the only regulator 
having all of the four important features necessary for 100°, satis- 


USE IT ON YOUR NEXT JOB. 
Write for A. I. A. Circular 


YOUNG REGULATOR CO. 
4500 Euclid Ave., Cleveland, Ohio 


faction. 
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No, 2469. LUBRICATION: Texas Co., 135 E. 42nd St., 
New York, N. Y. “Lubrication,” Vol. 23, No. 7, de- 
voted to a discussion of counteracting the effects of water by se- 


Issue of 


lective lubrication. 

No, 2470. METERING Platts Bridge, Water- 
bury, Conn. Bulletin on telemetering and remote control by means 
of the “Metameter,” explaining in diagrammatic form how these 
instruments measure, transmit and record readings over a two 
wire circuit where the receiver and transmitter are any distance 
flow and temperature may be re- 


sristol Co., 


apart. Pressure, liquid level, 
motely controlled. 

No, 2471. OIL BURNERS: 
31st St., Chicago, Ill. 12 p. bulletin on “Uniflow” 
rotary oil burners for the efficient burning of heavy fuel oils, 
with a complete description of features and applications. Typical 
installations are illustrated. 

No, 2472. OIL BURNERS: 
Corp., 1201 E. Bell, Bloomington, Ill. 68 p booklet 
“The 10 Majors” giving a wealth of information on the combus- 
tion of fuel oil, the laws of combustion and heat transfer, flame 
placement, CO:, and discussing the principle and cycle of opera- 
Features of the equipment are 


Ace Engineering Co., 1735 W. 
horizontal 


Williams Oil-O-Matic Heating 
entitled 


tion of this company’s burner, 
discussed in detail and many boiler burner and furnace burner 
units are illustrated and described. Additional data on heating 
capacities and other information is given for new models. The 
concluding pages give data on estimating oil consumption, indus- 
trial applications, importance of good insulation, etc. 

No. 2473. PACKINGS: Keasbey & Mattison Co., Butler 
Ave., Ambler, Pa. 32 p. booklet on packings of numerous types 
with information on the application of each, and a helpful refer- 
ence table of packing recommendations. 

No, 2474. PIPE: Phelps Dodge Copper Products Corp., Brit- 
ish American Tube Div., 40 Wall St.. New York, N. Y. 4 p. 
bulletin on “Bulldog” hot forge, extruded brass and copper pipe, 
with information on the features and tables of weights and gauges. 


ns = g 


SEND FOR 
CATALOGS 


airbanks Valves 


are never balky They don’t meet ther 


owner}: with a smile one day and with a snarl 


ema a 
= 
the next 
Release in 


Outwear the pipe 


They won't bind or stick 
stantly. Close tightly 


line. Lower up keep cost is assured 


Write for Catalog No. 21 


ai The Fairbanks Company 

| {| dis hutors in Pron ( . 

~ , 396 Lafayette St New York, N. Y 
= 


Factores: Binghamt a e, Ga 
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340 N. Sacrame 
of bends 


No. 2475. PIPE 
Blvd., Chicago, III. 
fabrications—spirals, ovals, and flats. 
illustrated. 

No. 2476. PUMPS: 
St. & Columbia Ave., Connersville, Ind. 
rotary pumps particularly adapted to handling heavy liquids, de- 
scribing features and giving ratings. 

No. 2477. PUMPS: Roots-Connersville Blower Corp., 16th 
St. & Columbia Ave., Connersville, Ind. 4 p. bulletin on positive 
priming of centrifugal pumps, including in addition to listings 
of some sizes, pertinent tables of technical data. 

No. 2478. PUMPS: Yeomans Bros. Co., 1433 N. Dayton 
St., Chicago, Ill. 20 p. bulletin on automatic electric heavy duty 
bilge or sump pumps for drainage, flood water, 
hot wells, hot sodas and acids, etc. Information is given on se- 
lection, and construction features, 


COILS: Rempe Co., 
Data sheet on three types 
Various types of coils 


Roots-Connersville Blower Corp., 16th 
4 p. bulletin on cycloidal 


boiler blow off, 


specifications, and selection 
charts are presented. 

No. 2479. RADIATORS: American Radiator Co., 40 W. 
40th St., New York, N. Y. 6 p. bulletin on “Corto” 
discussing their advantages and giving dimension and rating tables. 

No. 2480. REFRIGERATION INSTRUMENTS: James P. 
Marsh Corp., 2073 Southport Ave., Chicago, Ill. Folder illustrat- 
ing and describing various refrigeration instruments, including 


radiators, 


service thermometers and gauges. 

No. 2481. REFRIGERATING UNITS: Frick Co., Waynes- 
boro, Pa. 12 p. bulletin on low pressure refrigerating units furn- 
ished in 50 types and sizes with motors ranging from ™% hp and 
up. Data on various applications, including air conditioning, and 
design and construction are given. 

No. 2482. STORAGE HEATERS: Quaker City Iron Works, 
Inc., Aramingo Ave. & Ontario St., Philadelphia, Pa. 8 p. bulle- 
tin on storage heaters, giving complete tables of dimensions and 
capacities, large drawing of details and features, and discussing 
construction. 





THE INDEPENDENT REGISTER CO. 
$757 E. 93rd ST., CLEVELAND, OHIO 








The preference for trouble - free 
air washing service — because 
there are no internal parts or vanes 
to wear or clog. Proven through 
many years of service in water 





cooling and air conditioning instal- 
lations totaling more than 5 mil- 
lion g. p. m. 

Made in sizes and types for all 
requirements. Ask for Bulletin N-615. 


YARNALL-WARING CO., PHILA. 
MERMAID & ANDERSON STS. 



















MONCRIEF 


Air Conditioning Pipe 







Send for 
Catalog 











432 


TRANSITION ELBOW 
TRANSITION 














TRANSITION 721 = 


ELBOW 
Everything for complete summer and winter air condition- 
ing installations. Made with special Moncrief lock joints. 
The product of 39 years experience in the manufacture of 
pipe and fittings. Send for Catalog. 


The Henry Furnace & Foundry Co. 
3480 E. 49th St. Cleveland, Ohio 








KNOW 
AIR CONDITIONING 


Learn every phase of this 
important subject by send- 
ing today for a copy of 


LEWIS’ NEW 
“Air Conditioning 
for Comfort” 


by SAMUEL R. LEWIS 





277 Pages—$2.50 
Large Psychrometric Chart 





So understandably does this new volume cover 
all angles of air conditioning that already doz- 
ens of schools teaching air conditioning have 
adopted it as a text. From it anyone may 
quickly acquire a thorough knowledge of equip- 
ment, psychrometry, refrigeration, humidifica- 
tion, dehumidification, heat transmission, heat 
absorption, air distribution, and water circula- 
tion. It also explains every step in the design 
of a complete heating and cooling system for a 
typical residence and a typical commercial 
building. 

Send $2.50 for a copy today. You may return 
the book and your money will be refunded 
promptly if it does not prove satisfactory in 
every way. 


KEENEY PUB. CO. ® 6 N. MICHIGAN * CHICAGO 
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Cut more thread 


Pipe 
lhalasrlellate 
Rate! 
Cutting 
Machines 


s per Dolla linvested . 


OVER FIFTY YEARS 


EXPERIENCE 


LIGHT WEIGHT 

SMALL FLOOR SPACE 

LESS POWER USED 

CUTS BENDS 

SELF OILING 

ADJUSTABLE AND 
OPENING DIES 

LESS PRICE 


Catalog on Request 


The CURTIS & CURTIS CO 


PROOF 





A typical KANE instal 
lation, of which there are 
thousands. Every one a 
tribute to the built-in 
efficiency of their opera 
& tion: every one on the 


job, every day ... de 

livering a constant pres 

sure of clean steam with 

but the very minimum 
a manual regulation. 





BRIDGEPORT, CONN 





Oe ee ee 


EVERY INSTALLATION 
IS AN ENDURING 


KANE 


In each installa 

tion of KANE 
Gas Fired Steam Boilers there 
is a tremendous saving over a 
period of time—both in fuel costs 
and in labor. Its aggregate 
economies soon pay for the unit. 
That is the reason it is so widely 
used by cost-conscious operators 
and so enthusiastically recom- 
mended by them. 
It’s easy to “check”—just write 
us for details. 
(And, for a small—1 to 5 H., P. 

inexpensive, unjacketed boiler, 

you'll want details of the 
MKAYO. Ask about it, too.) 


MEABS-KANE-OFELOT 


Executive Office and Factory 
1903-1915 EAST HAGERT ST., PHILADELPHIA 
Branch Offices or Distributors in Principal Cities 
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UNIT BLOWERS 
Pipe Coils 
Air-Conditioning 
Coils 
FIN COILS 


5”-4,"-I ” 
Steel or Copper 


Rempe Company ® 
340 N. Sacramento Blvd., Chicago, Illinois 


AN ALL PURPOSE AIR VELOCITY METER 














“ALNOR” VELOMETER 


Instantaneous—Direct Reading 
20 FPM to 6000 FPM 


Write for folder. 


ILLINOIS TESTING LABORATORIES, INC. 


419 No. La Salle St. 











1/8 to 4-1/2’ pipe 


vem, AVILLIAM 
2 sizes for cWILEIAMS 


SUPERIOR 
CHAIN PIPE VISE 


GENUINE “‘VULCAN” 
DROP-FORGED 
CHAIN PIPE VISE 


4 sizes, 1/8 to 8” pipe 


Small, compact, light yet unbreakable 


J. H. WILLIAMS & CO. 


75 Spring Street New York, N. Y. 





Automatic self-contained 
units for freon or methyl- 
chloride available in 77 models 
from \4 to 60 tons. 


BAKER ICE MACHINE CO., INC. 


1508 EVANS 8T., 
OMAHA, NEBR. 
Branch Factories: 
Fort Worth, Los Angeles, Seattle 
Authority on Mechanical 
Cooling for Over 
30 Years 
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FOR YOUR CONVENIENCE 

Heating, Piping and Air Conditioning, 
6 N. Michigan Ave., Chicago, III. [8-37] 

Please ask the manufacturer to send me more information 
about the equipment mentioned under the following reference 
numbers in “Equipment Developments” and “Recent Trade 
Literature.” (Circle the numbers in which you are interested) : 
1267 1268 1269 1270 1271 1272 1273 
1274 1275 1276 1277 1278 1279 1280 
1281 1282 1283 1284 1285 
2455 2456 2457 2458 2459 2460 2461 
2462 2463 2464 2465 2466 2467 2468 
2469 2470 2471 2472 2473 2474 2475 
2476 2477 2478 2479 2480 2481 2482 
2483 
2490 


No. 2483. SWITCHES: Micro Switch Corp., Freeport, Ill. 
Circular on the “Micro” switch for solving out-of-the-ordinary 
electric contact problems, describing briefly its many applications 
and giving a specification sheet and dimension drawings. 

No. 2484. TUBING AND CONDUITS: Phelps Dodge Cop- 
per Products Corp., 40 Wall St., New York, N. Y. 8 p. bulletin 
on rustless bronze electrical metallic tubing and rigid conduit, 
with a discussion of the properties of the material and its uses, 
dimensional and weight data, etc. 

No. 2485. TANK HEATERS: Evins F. Glore Sales Corp., 
1949 Grand Central Terminal Bldg., New York, N. Y. 16 p. book- 
let on “Gloco Red Band” tank heaters, including sectional types, 
describing the various heaters and giving capacity data. 

No. 2486. UNIONS: E. M. Dart Mfg. Co., 134 Thurber 
Ave., Providence, R. I. Catalog giving complete data on pipe 
unions and fittings with information on types, sizes, and prices. 
Dimension tables are given and the precision operations, ma- 
terials, and methods of inspection used in the manufacture of 
these unions are described. 

No. 2487. VALVES: Clark Cooper Co., 153 Jefferson St., 
Philadelphia, Pa. Data sheet on electrically operated valves for 
automatic or remote control of steam, water, oil, brine, “Freon,” 
gas, air, etc. 

No. 2488. VALVES: Walworth Co., 60 E. 42nd St., New 
York, N. Y. Issue of “Walworth Today”, Vol. 1, No. 1, in- 
cluding a discussion of creep testing of metals, illustrating the 
steps in making*a bronze valve, and other information. Vol. 1, 
No. 2, includes data on testing of metals at elevated temperatures, 
describes the new 350 Ib union bonnet bronze valves, and illus- 
trates the manufacture of a cast iron fitting. 

No. 2489. VENTILATORS AND FILTER UNITS: Pa- 
cific Mfg. Corp., 4223 Lake St., Chicago, Ill. Circular describ- 
ing the “Airvent” window ventilator and filter unit which cir- 
culates 300 cfm. 

No. 24909. WATER VAPOR REFRIGERATION: 
soll-Rand Co., 11 Broadway, New York, N. Y. Bulletin on the 
application and advantages of steam jet water vapor refrigerat- 
ing units, built in sizes from 10 tons upward, for operation at 
steam pressures as low as 2 lb. Examples of applications, rating 
curves, and details of construction and operation are given. 

No. 2491. WELDERS: Hobart Bros., Canal Lock Sq., Troy, 
Ohio. Bulletin entitled “More For Your Money” featuring new 
selective motor hp control and the advantages of cutting current 
cost, improving power factor and reducing starting current. 

No. 2492. WELDING FITTINGS: Bonney Forge & T° 
Works, Tilghman & Meadow Sts., Allentown, Pa. 16 p. bulle 
on “Weldolets” and “Thredolets,” patented drop forged pipe 
tings for making branch pipe connections by welding. T! 
fittings and their design and construction are described, adva 
tages are discussed and illustrated, and tables of stock sizes, 
mensions, and weights are given. 
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